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CALIFORNIAMOSQUITO CONTROLASSOCIATION

JOHNHBRAWLEYPresidentpresiding

WelcometotheThirtyfirstAnnualConferenceof
theCaliforniaMosquitoControlAssociationIamsure
allofyouhavehadanopportunityalreadytoseesome
ofSantaBarbarasbeautifulsceneryandareenjoying
thewarmlocalhospitalityWehavewithusthismorn
ingthreegentlemenwhoaregoingtogiveustheoffi
cialwordofwelcomeFirstIamgoingtocallonDr
JosephPNardoHealthOfficerSantaBarbaraCounty
HealthDepartmentDrNardo

DrNardoThankyouMrPresidentMembersof
theCaliforniaMosquitoControlAssociationinvited
guestsladiesandgentlemenitismypleasuretowel
comeyoutotheenchantingMontecitoandwishyou
successinthedeliberationsofyour1963AnnualCon
ferenceInoticefromthethemeofyourprogramthat
youplantostresspublicrelationsandtheimportance
ofpublicsupportinachievingeffectivemosquitocon
trolIknowthisissometimesadifficultsellingjob
butthishasbeenourapproachtopublichealthfor
manyyears

IhavebeeninSantaBarbaraCountysince1946and
Iknowwestillhavefartogoinrealizingmanyofour
objectivesinmosquitocontrolWewerefortunatein
Carpinteriatohaveoneofourmorecriticalareasor
ganizedasapestabatementdistrictin1937tothis
wehaverecentlyaddedtheGoletaValleyMosquito
AbatementDistrictAlthoughpublicrelationsmen
maybeabletotellyouhowtogetnecessaryfinancial
supportfromthetaxpayerIstillfeelthatthetaxpayer
isbecomingmoreandmoreresistantSincewehavent
beentoosuccessfulinthisregardIamanxiouslywait
ingtohearwhatthepublicrelationsmenhavetosay

ThereisonepointIshouldliketomakeintheway
ofarecommendationItissomethingIbelievehasto
bedoneifCaliforniawantstostayontopEverybody
hearsofCaliforniainotherpartsofthecountryThey
feelthatitrepresentsoutdoorlivingatitsbestIbe
lievethatwithouteffectivemosquitoandotherpest
controlworkonecannotenjoytheenvironmentI
shouldthereforeliketorecommendthatlegislativeac
tionbetakentoprovideformosquitoandpestabate
mentdistrictsinallcountiesbasedonaminimumap
propriationof1ofamillagainsttheassessedvalua
tionIbelievethismightbethemosteffectivewayto
handleitItmaybedifficulttosellbutwedohave
programsofthisnaturesuchastheCrippledChil
drensprogramThiswaslargelyaccomplishedbya
corpsofwomenmanymanyyearsagoInthiscase
thedramaticimpactofparadingdeformedchildren
beforelegislatorsbroughtaboutthedesiredresultI
believethatCaliforniawouldbemoneyaheadwith
controlworklegislatedineachcountyAcountywould
nothavetoformadistrictbyitselfitcouldconsolidate
withothercountiesforadministrativepurposesbut

FIRSTSESSION

MONDAYJANUARY28900AM

eachcountyshouldappropriate1ofamillForexam
pleinacountysuchasthisapproximately40000
wouldbemadeavailableinthiswayWith40000I
believewecouldhaveaneffectivecontrolprogram
Ihopethatsomeconsiderationcanbegiventothis
suggestionsothatinyourThirtysecondmeetingit
mightbeproposedintheformofaresolution

Againourwarmestwelcomeandbestwishesfor
amostsuccessfulconferenceThankyou

PresBrawleyThankyouDrNardoOurnext
speakerisSupervisorofEnvironmentalHealthand
SafetyfortheSantaBarbaracampusoftheUniversity
ofCaliforniaHeisalsoPresidentoftheBoardofTrus

teesoftheGoletaValleyMosquitoAbatementDistrict
MrWilliamKSteinmetz

MrSteinmetzThankyouJohnGoodmorning
ladiesandgentlemenOnbehalfoftheBoardofTrus
teesofGoletaValleyMosquitoAbatementDistrictI
welcomeyoutotheSantaBarbaraareaTothoseof
youwhocomefromthesouththataromayousmell
isfreshairTothoseofyouwhocamedownfromthe
northwearenotquitefarenoughsouthforsmog
WiththisweatherhoweverIamafraidwewonthave
muchswimming

TheGoletaValleyMosquitoAbatementDistrictis
locatedabout10milesnorthwestofhereIfanyof
youhaveanyproblemswithlittlevarmintsduringyour
stayyouareinDrNardosterritoryatthemoment
sopleasetakethemtohimandnottomeWeareina
somewhatuniquesituationintheGoletaValleyThe
UniversityofCaliforniaSantaBarbaracampusislo
catedthereandwehaveaveryactiveBiological
SciencesDepartmentManyofthebiologistsdotheir
experimentalworkaroundtheGoletaValleyareaand
weoccasionallyfindthatwehavedonesomecontrol
workinoneoftheirfavoritecreeksupsettingsome
experimentWehavetriedtosolvethisproblemby
hiringourpersonnelfromtheBiologicalSciencesDe
partmentandwehaveaparttimegraduatestudent
ThomasConeasourmanagerTomishereandifyou
needanyhelporwanttoaskanyquestionsheisyour
hostandIhopeyouwilllookhimupThankyouvery
much

PresBrawleyThankyouBillNextIshouldliketo
callonMrFWThomasManageroftheCarpinteria
PestAbatementDistrictwhoisheretogiveyoua
wordofwelcome

MrThomasPresidentBrawleymembersand
guestsOnbehalfoftheBoardofTrusteesofthe
CarpinteriaDistrictIwanttoextendtoyouawelcome
justaswarmasthisweatheriscoldFromlookingat
theprogramIknowyouaregoingtohaveamostre
wardingexperienceduringthenextthreedaysThank
you

9



PresBrawleyThankyouMrThomas Editors

noteOutofstateguestswereintroducedatthistime
byPresidentBrawley

Ourkeynotespeakerthismorningisaproductof
UCLAhewasanewspaperreporterandeditorfor
10yearsandhasbeeninpublicrelationsworkfor
15years13ofthosewithSouthernPacificHeisa
memberoftheUSCPublicRelationsCouncilVice
PresidentoftheLosAngelesKiwanisClubandis
presentlyPublicRelationsManagerfortheSouthern
PacificCompanyItismypleasureatthistimetocall
onMrBradAtwood

HBATwooPublicRelationsManager
SouthernPacificCoLosAngeles

Itisapleasantsurprisetoseesuchalargeturnout
herethismorningInthecourseofmypublicrelations
dutiesImeetinterestingpeoplefromvirtuallyevery
walkoflifehowevertobehonestaboutitIvenever
beforemetanyoneinthemosquitocontrolbusiness
Perhapsthatsbecauseithasbeensolongsinceweve
hadraininsouthernCaliforniaThemosquitoesjust
donthaveanyplacetoconducttheirsocialactivities
Atanyratewhenthebitewasputonmetomakethe
keynotetalkthismorningIthoroughlyunderstoodthe
essentialityofyouroccupationbutIhadahunchwe
mightgatherasacozygrouparoundacoffeetable
Ihavebeenwonderinghowsomanyofyouhap

penedtoselectthisparticularoccupationAndwhile
IwasbeingintroducedIimaginesomeofyouwere
wonderinghowIdecidedtobecomeapublicrelations
manPerhapswearebothsomewhatlikethetwobums
whometontheroadOnesaidtotheotherYou
knowIdidntjustdriftintothissortoflifeItook
oneofthosevocationalguidancetestsUnfortunately
notestsarerequiredasyettobecomeapublicrela
tionsmanunlessweconsiderthetestofsurvivingin
afieldwhichisrapidlyupgradingitsstandardsand
refiningitstechniques

Inthisdecadeofthesocalledinformationexplo
sionresearchisproducingsuchadelugeofnewfacts
andfiguresthatmanisinagreatracetotrytostuff
theminhiselectronicmemorymachinesasfastasthey
areproducedAndyetitisnoeasierthaniteverwasto
communicatewitheachotherWithallournewtech
niquesformoredramaticfarfastercommunications
itisstillhardtoknowwhenwearegettingthrough
amidaveritablecascadeofwordstogainattention
andmoreimportanttobeunderstood

YouinyourspecialfieldandIasapublicrelations
manshareacommonconcernwitheffectivecommuni

cationsThisstorymayhelpmemakethepointA
certainmotherwishedtoenterher5yearolddaughter
inakindergartentheagerequirementofwhichwas
sixTothedisapprovingteacherthemotherexplained
Shecaneasilypassthe6yearoldtests

Saysomewordstheskepticalteachersaidtothe
child
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THEPRIVATELIFEOFPUBLICRELATIONS

Thechildsurveyedtheteacherwithdignityand
turningtohermotheraskedPurelyirrelevant
words

IhopethatwhatIhavetosaywillhavesomemean
ingforyouinyourworkbutitwouldbemisleading
formeasarailroadpublicrelationsmanorevenasa
generalpractitionertoposeasacounselorwithspeci
ficanswerstoyourspecificquestionswithoutthe
benefitofbasicresearchInsteadIsuggestwetakea
lookatpublicrelationsfrommystandpointasarepre
sentativeofalargeindustryIfyoudiscoverafew
ideaswhichareapplicabletoyoursituationwewill
havespentourtimeprofitably

Letusbeginbytryingtodefinepublicrelations
Websterisonlyoflittlehelpdcjtexpecteventofind
theterminaprewardictionaryRecenteditionssay
that1publicrelationsaretheactivitiesofacor
porationuniongovernmentorotherorganizationin
buildingandmaintainingsoundandproductiverela
tionswithspecialpublicssuchascustomersem
ployeesorstockholdersandwiththepublicatlarge
soastoadaptitselftoitsenvironmentandinterpret
itselftosocietyand2thestateofsuchactivitiesor
theartoforganizingthem

ScottMCutlipandAllenHCenterintheirtext
bookcallpublicrelations theplannedeffortto
influenceopinionthroughacceptableperformanceand
twowaycommunicationNotethatthisdefinition
includesameansandanendsuggestingthatthere
mustbeadistinctionbetweenpublicrelationsasan
existingconditionandasaspecificworkpractice

Itispossibleforanorganizationtohavegoodpublic
relationsandnopublicrelationsprogramatallCon
verselyitispossibletohaveagoodpublicrelations
programandstillhavepoorpublicrelationsasinthe
caseofthenewprogramandpolicywhichhasyetto
overcomethereputationearnedbytheoldpolicy

PerhapstheextremesofPRdefinitionsareone
writersreferencetoitastheartofarrangingthetruth
inbouquetsandanotherwhocalleditthepractice
ofnottreatingthepubliclikerelations

Thereisevenamanualofunpublicrelationsen
titledHowtoCoverUpYourMistakesInitthe
authorHHarryHeaddirectorofunpublicrelations
atthePeterPiperPicklePlantinShreveportLouisi
anadefinesunpublicrelationsasdoingalousyjob
andkeepingithushedup

Toreturntothesobersidetheveteranandre
spectedPRmanJohnWHillcallspublicrelations
themanagementfunctionwhichgivesthesameor
ganizedandcarefulattentiontotheassetofgoodwill
asisgiventoanyothermajorassetofthebusiness
AndinanotherconnectionMrHillgoesontosaythat
PRisdifficultifnotimpossibletodefinebecausePR
cannotbeisolatedItisnotaseparatefunctionItis
anintegralpartofmanagement

Onemoredefinitionandinmyopinionthebest
appearedinthePublicRelationsNewsPublicrela
tionsisthemanagementfunctionwhichevaluates
publicattitudesidentifiesthepoliciesandprocedures
ofanindividualoranorganizationwiththepublic
interestandexecutesaprogramofactiontoearn
publicunderstandingandacceptance



Isometimesthinkthatthereasonthetermpublic
relationsissuchasemantictrapforustodayisthat
itsimplyisnotoldenoughtobeotherwiseeven
thougharailroadmaniscreditedwithhavingmade
thefirstrecordeduseoftheterminitsmodernsense
backin1906 SpeechbySamuelSpencerPresident
SouthernRailwayOctober251906

Fivecenturiesagopeoplemayhavehadthesame
troubledefiningengineeringormedicineorlawToday
wehavelittledifficultyrecognizingwhatismeant
whenweconsiderthecontextandusageoftheseterms
undervaryingcircumstancesWhenwemodernsuse
thesimpletermdoctorweallunderstanditalike
andifwemeanwitchdoctorwesaywitchdoctor
SomedayIhopethetermPRmanwillstraighten
itselfoutinmuchthesamewayPerhapswewillhave
anentirelynewname

Thesameconfusionisevidentinanydiscussionof
whetherPRisorshouldbeaprofessionItseemsto
methatevenwewhopracticepublicrelationsoften
overdoourtalkaboutprofessionalstatusIthasbeen
myexperiencethatfewtopnotchPRpeoplecareto
makeanissueofthematter

Moreimportantisthesubstantialandencouraging
progressinthepromotionofethicalandqualified
publicrelationspracticeManyofuswhopracticePR
oremployPRassistancesubscribetoacodeofstand
ardsandenforceitthroughastrongandgrowing
nationalorganizationthePublicRelationsSocietyof
AmericaTherearenow4500memberswhohavemet

strictqualificationsIconfidentlylookforwardtothe
daywhenlackofmembershiponthepartofanyPR
practitionerinthisorasimilarorganizationwillimply
lackofqualificationforresponsiblePRactivity

MeanwhileIdontthinkitmakesanyrealdiffer
encewhetherPRiscalledaprofessionoranartora
tradeasfarastheeffectivenessandtheessentiality
oftheoccupationareconcernedIamsurethetruly
competentPRpractitionerisatleastasoundcrafts
manandthisfornowisenoughforme

YetwhenitcomestopublicrelationsforPublic
Relationswearelikethecobblerwhonevertooktime
tomakeshoesforhisownbarefootchildrenWerecall

whattheroostersaidashegazedattheplateof
scrambledeggsYoupoormixedupkids

WehaveaPRjobtodoforourselvesSnipingat
publicrelationsisapopularpastimeTherearesome
unethicalselfstyledPRmenjustastherearequacks
andshystersandincompetentsinotherfieldsBut
generallyspeakingthedebunkersthemselvesdeserve
tobedebunked

AsastepinthisdirectiontheLosAngelesArea
ChapterofthePublicRelationsSocietysentouta
questionnairetoits205membersandreceived150
repliesMembershipinthisChapteristypicalofthe
nationalpatternabout51arePRexecutivesofcor
porationsorbusinesses17arewithinstitutionseg
hospitalsfoundationswelfarefundsuniversitiesgov
ernmentbodiesandtradeassociations 30fare

ownersorassociatesofPRcounselingfirmsand2
arepublicrelationsmenwithadvertisingagencies

Fromtherepliestothequestionnaireaprofileof
thetypicalmemberwasobtainedHeisa
malealthoughthereare15femalesinourchapter

Heismarriedwithtwochildrenandhasresidedin
southernCalifornia20yearsHeisacollegegraduate
andhemayholdcredentialsinaprofessionalfield
suchaslawengineeringorteachingHehasbeenin
publicrelationsworkfor10yearsItismostlikelyhe
hadnewspaperexperiencepriortoworkinginPR
Hemayalsohavehadexperienceinsalesbusiness
administrationpersonneleducationoravarietyof
otherbackgroundsHeusuallyspendslessthan25
ofhistimeinpublicityeffortsdevotingmostofhis
timetopolicyplanningandadministrationandthen
tocommunityrelationsandemployeerelationsHe
devotesnearlythreeweekseachyeartohealthwel
fareyouthandothernonprofitgroupshalfofhis
timecontributedoutsideregularofficehoursBiggest
surprisetopersonsoutsidethefieldofpublicrelations
wastherevelationthatourtypicalPRSAmember
devotessomuchtimetopolicyplanningandadminis
trationandsolittletimepersonallytopublicity

Thischangingroleofpublicrelationsinthecorpora
tionwasunderscoredrecentlyinanationalsurvey
undertakenatColumbiaUniversityFindingsofthe
surveyweresummedupbyoneofthe253presidents
ofleadingcorporationsthroughoutthecountrywho
repliedinhisquestionnaireAsamanagementfunc
tionpublicrelationscannotbetotallyeffectivewith
outtheparticipationofthepersonresponsibleforthis
effortintheformationofcorporatepolicyAlltold
39ofthecorporationsrespondingtothesurveyre
portedthatthepersoninchargeofpublicrelationsis
amemberofthegroupwhichsetscorporatepolicy

Thisrepresentsasignificantchangeintheroleof
corporatepublicrelationsoverthelast15yearsac
cordingtothespokesmanatColumbiaUniversityHe
addedAlthoughthetermpublicrelationshasbeen
usedforoverhalfacenturyithasonlybeensince
theendofWorldWarIIthatthepublicrelations
functionhasbecomeanacceptedtoolofmanagement

Yesthepublicrelationsdirectorshouldbesitting
inwithtopmanagementifhehasearnedhisplace
thereThenhewillbeinapositiontoevaluatethe
organizationsimageandtosuggestpolicychangesif
neededThereisnolastingwaytoimpartasweet
aromatoasmellysituationSometimesitmaybeup
tothequalifiedPRmantothrowawaythecanof
scentedsprayandrevealtomanagementwhatthe
publicreallybelievesandtopredictwithreasonable
reliabilityhowthepublicwillreacttoaquestionable
policydecision

ButaPRmanshouldnotbetoohastyinadvising
hisorganizationtochangeplanssimplybecausethey
arenotmeetingwithimmediateacceptancebythe
publicSometimesanuninformedoramisinformed
publicmustbeopposedandshortrangeunpopularity
mustberiskedinordertoreachlongrangegoalsyou
knowwillultimatelybeproventobeinthepublic
interest

Thesearedifficultdecisionsbecausethetrapinto
whichmostofusfall evenPRmenisdeveloping
theattitudethatwhatwesayanddoisrightSome
timesitisapainfulexperiencetofindhowothersreact
tothisattitudeWehavefoundthistobetrueinthe

railroadindustryandperhapsyouhavealsoAfriend
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ofmineadmitsshehasalotoffaultsbutbeingwrong
isntoneofthem

Perhapsinplanningourpublicrelationsprograms
weshouldspendmoretimetryingtounderstandthe
otherpersonspointofviewandidentifyourobjec
tivesmorecloselyvvithhisinterestsWeshouldavoid
whatissometimescalledtheegocentricpredica
ment

Notonlyinpublicrelationsbutineverypersonto
personencountergettingideasacrossisaparamount
problemfortheexecutivewritingmemosorleading
aconferenceforthesupervisorgivingordersforthe
jobtrainerthesalesmantheadvertisertheeducator
thelawyerthereporterevenforthehusbandandhis
wifeWhenmywifetalksIlistenWhenItalkmywife
listensWhenwebothtalktheneighborslisten

Thepointisthatanyonewhomustrelyonthe
spokenorwrittenwordtoachieveresultsiseffective
onlytotheextentthathisideasenterinfluenceand
stickinthemindoftherecipientorlearnerThisisfar
frombeingthesimpleprocessthatmanypeople
supposeittobeTheaveragehumanmindresists
changeresistsnewhabitsnewideasthestatusquo
isquitecomfortablethankyousogopeddleyour
ideassomewhereelse

Theproblemisoftencomplicatedbythefactthat
whiletheideasenderunderstandsperfectlywhatheis
tryingtogetacrossheissowrappedupinsosoldon
thecontentoftheideathatheisntconcernedwiththe
techniqueoftransmissionAsaresulthefailstoput
itover

Whenanideafailstoenterthemindofthereceiver
theresponsibilityforlackofsuccessusuallylieswith
thesenderThisisthefundamentalprincipleofidea
sendingSalesmenandadvertisersacceptthisprinciple
withoutquestionSowhyshouldntthesupervisorthe
jobtrainerandtheteacheracceptit

IdeasmustbecouchedinclearsimpleEnglishif
theyaretogetacrossThisproblemisprobablyasold
ascivilizationitselfPerhapspeoplespeakandwrite
inaninvolvedwaybecausetheywanttoimpress
otherswiththeirerudition

ForexampleThehomeeconomistfromauniversity
wasgivingacookingdemonstrationtoagroupoffarm
womenandsaidTakeaneggandcarefullyperforate
thebasalendDuplicatetheprocessattheapexThen
applyingthelipstooneoftheaperturesbyforcibly
exhalingthebreathdischargetheshellofitscontents
EightyfiveyearoldAuntCissieturnedtoaneighbor
andwhisperedBeatsallhowdifferentthesenew
fangledwaysisWhenIwasagalwejustpokedahole
ineachendandblowed

Wecanexchangeinformationnotonlybytalking
andwritingbutbyillustratingactinggesturingor
byfacialexpressionsWecanevencommunicate
throughmusicbecausebyitsverynaturecommuni
cationisanexchangeoffeelingsandunderstanding
morethananexchangeofideasWeinpublicrelations
findthatpeoplewhotalktoeachothertoomuchand
tothegeneralpublictooinfrequentlyeventuallyde
velopalanguagethatonlytheycanunderstand

Trulyeffectivecommunicationinvolvesnotonly
sendingbutreceivingnotonlytalkingandwrit
ingbutlisteningandlooking
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Sometimesweforgetthatlisteningistheotherhalf
oftalkingIfpeoplestoplisteningitisuselesstotalk
apointnotalwaysappreciatedbytalkersReaders
DigestrecentlypointedoutthatAmericansarenot
goodlistenersIngeneralwetalkmorethanwelisten
Competitioninourcultureputsapremiumonself
expressioneveniftheindividualhasnothingtoex
pressAndmanyofuswhileostensiblylisteningare
inwardlypreparingastatementtostuntheothers
whenwegetthefloorYetitreallyisnotdifficultto
learntolistenThegreatestblockoftimeincommuni
catingisspentinlisteningResearchhasprovedthat
businessexecutivesusuallythoughtofastalkers
spend45oftheirtimeonthejoblisteningtoothers
Thekeytocarefullisteningistoworkactivelyto
discoverhowthespeakerfeelsabouteventswhathis
drivesappeartobewhatkindofpersonheisThe
appraisalcanbeonlyaroughonebutitcanbea
decidedhelpindealingwithhimandgivinghimafair
answerCarefullisteningalsohelpsapersontokeep
quietratherthansoundofffoolishlyThebestlisteners
listenalertlyexpectingtolearnsomethingandtohelp
createnewideasWeinpublicrelationscanprofitby
doingmorelisteningPerhapsyoucantoo

Thesumtotalofwhatwehearandseeandread
influencesouropinionsThedangerliesinfailureto
keepouropinionsflexibleasconditionschange

Correctingourfaultsandtellingpeopleaboutour
newpolicyshouldimproveourpublicrelationsWhat
peoplethinkaboutabusinessoranorganizationis
importantAndthewordpeopleincludeseverybody
notjustthosewithwhomthebusinessororganization
comesinregularcontactAnindividualissomething
moreinpublicrelationsthanjustanindividualHeis
amemberofacommunityorperhapsofmanydiffer
entkindsofcommunitieschurchsocialprofessional
orscholasticorganizationsforexampleorlabor
unionsoranyoneormoreofseveraldifferentgroups
Sotheinfluenceoftheaverageindividualmaybe
multipliedmanytimesoverthroughtheorganizations
towhichhebelongsThesearethekindsofpeople
whoareimportanttopublicrelationsAndwhenthese
peopleknowyouandknowthefactstheirjudgments
areusuallysound

Ithasbeenestimatedthat127millionAmericans

over12yearsofagespendanaverageofalmost37
hoursaweekreadingnewspapersandmagazines
listeningtoradiosandwatchingtelevisionInfact
moreUSfamiliesnowhavetelevisionsetsthanhave

telephones
Youcannolongerfoolverymanypeopleverymuch

ofthetimeevenwithanironcurtainAndsoIrec
ommendthese10commandmentsofgoodpublicre
lations

1ThoushaltbeforthrightHethatoncedeceives
iseversuspected

2ThoushalthavewisdomAmanmayacquire
areputationforwisdomsimplybecausehe
doesnthaveenoughmoneytomakeafoolof
himself

3ThoushalthavevisionEveryonehas2020
hindsight



4ThoushaltbeunselfishTakealittlemorethan
yourshareoftheblameandalittlelessthan
yourshareofthecredit

5ThoushalthavefaithNothingisasembarrass
ingaswatchingthebossdosomethingyoutold
himcouldntbedone

6ThoushaltbecreativeHowgoodaredhot
ideaisusuallydependsonhowmuchheatit
loseswhensomeonethrowscoldwateronit

7ThoushaltbemodestAgoodguessdoesnt
makeyouageniusanymorethanaholeinone
makesyouagolfer

8ThoushaltberealisticTheroostercrowsand
thehenlaystheeggGoodpublicityisbasedon
goodperformance

9ThoushaltnotbecynicalAcynicisamanwho
knowsthepriceofeverythingandthevalueof
nothing

10ThoushalttakethelongrangeviewWhatthe
newspaperssaytonightisnotnearlyasimpor
tantaswhatpeoplewillbesayingayearfrom
now

Andwhoknowshowwemaybecommunicatinga
yearfromnowTheworldismovingsofastthatthe
fellowwhosaysItcantbedoneusuallyisinter
ruptedbysomeonewhoisdoingitOurworldis
becomingsmallerandsmallerasthelevelsoftranspor
tationeducationandcommunicationriseTelevision
makesinstantpublicrelationsarealitytodayYet
asfarasinformationmobilityisconcernedwehave
justscratchedthesurfaceTherearesometechnical
andeconomicproblemsbutnorealreasonswhyall
kindsofinformationcouldnotbecentrallylocated
andavailableforinstantdisplayonawallsizedtele
visionscreeninourhomesofficesorschools

Thefirststeptowardaworldwidestatellitecommu
nicationsprogramwastakenwiththeplacingofthe
TelstarinorbitPerhapsthesatelliteswillhastenthe
dayofaninternationallanguage

Newtrendsinthenewspaperindustryareespecially
evidenthereinsouthernCaliforniaBy1964another
inventioncalledfacsimilemaymakeitpossibleto
sendentireeditionsfromonecitytoanotherand
directlyintoanybuildingInstantnewspapersmaybe
madepossiblebyconsumerownershipoffacsimile
printersmakingtodaysnewsandadvertisingavail
abletoanyoneatthepressofabuttonWithinafew
yearsnewspapersandmagazinescouldbeprintedby
amagneticprocessnoinksjustcoloredpowdersad
heringtorollsofpaperbecauseofmagneticimpulses
Threedimensionalprintandtelevisionproductionalso
areanticipated

Forthoseinterestedindirectmailadvertisingona
broadscaleDrLloydDevoreofHoffmanElec
tronicsforeseescomputerscapableofstoringallthe
namesoftheworldsentirepopulationonastripof
filmnolargerthanapostagestamp

DrDevoresuggeststhatconventionalsilverand
papermoneymaynotbeinvoguein25yearsElec
tronicchargeaccountswillcredityourstoreaccount

whenyoumakeapurchasenotifyyourbanktodeduct
theproperamountfromyourbalanceandpaythe
store

Youwillbeabletohavethelatestbestsellersin

yourlibrariesstoredoncomputertapesJustpusha
buttonandsettlebacktoenjoythebookofyour
choice

DrSimonRamoofThompsonRamoWooldridge
Incforeseesthattechnologycouldperhapsprovide
moredemocracythansomeAmericansdesireforex
ampletelevisionpushbuttonsthatwouldrelaytothe
hallsofCongressinstantpublicreactiontospeeches
andmaneuverstheninprogress

Whataboutthefutureofpublicrelationswhenthese
electronicdreamsbecomerealitiesThesephysical
advancesaresignificantButadvancesinhumanrela
tionshipsmaybefarmoreimportantadvancesthat
helppeoplestocommunicatetheirideastoeachother
insuchawaythattwowaytolerancesympathyand
understandingwillbebroughtaboutThemeansof
transmittingideasfromplacetoplacehasexceededby
farthemeansofdevelopingthoseideasinthehuman
mind

IthasbeensaidthattheancientGreekshelda
theorywhichwasviolatedinpracticethatatownor
cityshouldnotbeanylargerthantheareathatcould
becoveredbyamansvoiceTodayamansvoiceand
hisimagetravelaroundtheworldwiththespeedof
lightbuthavemensmindsthinkingandideaskept
pacewiththistechnicaldevelopmentMensminds
todaymaybemorereceptivetoideasthatseemlike
newonesbutarejustasfalseastheyeverwere

WhatisgoingonintheworldasFatherGannon
saidadozenyearsagowhenhewaspresidentof
FordhamUniversityisagreatstruggleformens
mindsItisabattleononesidebetweentheforces
thatwouldcontrolmensmindsthroughwithholding
informationfromthemorgivingthemmisinformation
andforcesontheothersidethatwoulddevelopmens
soundjudgmentsbygivingthemthefullestpossible
informationThefightformensmindsFatherGannon
addedisthesecondoldestfightinthehistoryofthe
humanracetheoldestbeingthefightformenssouls
Hereducedittoarbitrarypowervshumandignity
andpointedoutthatinitsmodernformitisafight
betweenfreeenterpriseandaplannedsocietyOne
mightsayitisaconflictasoldasthedifference
betweenlightanddarknessknowledgeandignorance

freedomandserfdom

Inacountrywhereideashavefullplaythefunction
ofpublicrelationsisnotdependentuponmovements
ofpoliticalthinkinginanydirectionbutuponfree
domfreedomofthepressreligionvotingandabove
allfreedomofthoughtandexpressionofallkinds

AnAustralianpublicrelationsexecutivecalledon
metheotherdaywhilevisitingLosAngelesonaworld
tourHetoldmethatthefundamentalsofpublicrela
tionsareprettymuchthesamewhereverhegoesbut
hereinAmericahefoundpublicrelationshascome
ofage

Andyetwithallourrefinementsincommunicat
ingthereismuchmisinformationandmisunderstand
ingaroundtheworldabouttheAmericanwayoflife
asyouwellknow
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AttorneyGeneraRobertKennedyspeakingtothe
AssociatedPressonthissubjectemphasizedthatall
ofuswhounderstandAmericawhobelieveinour
economicsystemandwhoarereasonablyarticulate
haveanobligationtoconvincethepeopleofforeign
countriesandparticularlythestudentsthatweare
truetoouridealsandthatprosperityandhealthcan
beachievedinasystemwhichpreservesindividual
liberty

CapitalismhasbecomeadirtywordsaidMrKen
nedybecauseitissynonymouswithselfishnessMany
peopleinforeignlandsbelievethatAmericansare
interestedonlyinmaterialgainsthattheyarenot
interestedintheirneighborsnotinterestedintheir
communitiesandnotinterestedinthosewhoareless
welloffUnlesswecanoffsetthisimpressionfirstby
ouractionsandthenbycommunicatingpeopleto
peoplewewilllosethecoldwarsaidMrKennedy
nomatterhowmuchwespendonforeignaid

AndsoinconclusionIsuggestwhileyouarecon
sideringmaximizingcommunicationsatthisconfer
enceinordertogainbetterunderstandingandaccept
anceofyourassociationanditsgoalsthatyouconsider
alsoyourindividualresponsibilityinthepracticeof
goodpublicrelationsandthebuildingofinternational
understandingandgoodwilltowardAmericaTo
approachthisgoalwemustnotonlyspeakandwrite
clearlyandknowledgeablybutwemustlistenand
interpretIfwecandothesethingswellwewillbe
practicingpublicrelationsatthehighestlevelMore
importantwewillbeupholdingourAmericanheri
tagebecauseinthespaceagemorethaneverbefore
effectivecommunicationisthekeytouniversalunder
standing

PresBrawleuThankyouMrAtwoodIamsure
thatallofuswhoareobligedtoworkcloselywiththe
publicareinagreementthatcommunicationsandpub
licrelationsareconsiderationsofthehighestpriority
andyouhavegivenusagreatmanythingstoreflect
uponthatwillbehelpfultousinthefuture

Forthenextportionofourprogramwhichdeals
withpublicinformationwehavethreespeakersThe
firstgentlemanwhowillbespeakingtousisamem
berofthebaroftheSupremeCourtoftheUnited
StatesAmericanBarAssociationAmericanjudiciary
andatpresentisVicePresidentUniversityRelations
attheUniversityofCaliforniaBerkeleyMrEarlC
Bolton
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PerhapsIshouldconfessattheoutsetthatmylast
contributiontomosquitoabatementwasnotaltogether
successfulandIthinkoneofthereasonsIaccepted
thisinvitationwasfortheopportunitytostrikeback
afterthesemanyyearsLetmetellyouaboutit

After21daysonatrooptransportboundforHol

landiaNewGuineaweasmallgroupofalliedoffi
cersarrivedatourdestinationandwereescortedto
thetransientofficersquartersThissoundedverylavish
butturnedouttobeafloorwithatenttopandnothing
inbetweenAlthoughwehadreceivedagreatdealof
instructionaboutatabrineandwerealittleyellow
fromtheexposurewehadnotyetencounteredareal
SouthPacificmosquitohencewehadabriefingafter
dinneronhowweweretoretirethateveningAfter
seeingamoviewewenttoourquartersandthere
foundcotsframesandmosquitonettingThepro
cedureforretiringwastogetintobedtuckinthe
nettingallaroundandsprayinsidethenettingwith
theaerosolbombWewerethentoputthisbombon
ourfeetforthenightwhichinitselfwassomekind
ofmastervictoryforthemosquitoandproceedto
sleepWellnextmorningIdiscoveredthateitherbe
causethebombhadntbeenusedproperlyorbecause
theproboscisofthemosquitowassmallerthanthe
meshofthenettingtherewasagreatrowofmosquito
weltsonmyarmIvowedthenandtherethatsome
dayIwouldgetevenwithmosquitoesandthisisthe
firstchanceIhavehadsincethattimeItisagenuine
pleasuretobeherewithyouandIassureyoumyre
vengewillbefocusedexclusivelyonmosquitoes

WithBradAtwoodherefromtheSouthernPacific
withtheconferencebeingheldatSantaBarbaraand
withcommunicationbeingthesubjectofthismorn
ingsdiscussionImusttellyouoneofmyfavorite
storiesandsomeofyoumayhavehadthisexperience
lastnightifyouwereapasesngerontheLark

TheSouthernPacificrunsafirstratetrainasyou
allknowcalledTrain76theLarkwhichcomes
downthecoastatnightpassesthroughhereabout
530amandontoLosAngelesThisstoryisabout
theveryverboseandgarrulousfellowwhobefore
boardingtheLarkinSanFranciscostoodontheplat
formandinaloudvoicesothatotherpassengersinhis
carcouldhearhimsaidtotheporterYoungman
hereisa10billIhaveamultimilliondollartrans
actioninSantaBarbaratomorrowmorningImust
disembarkthereandIamaveryheavysleeperImight
putupafightbutputmeoffanywayThis10bill
istoinsurethatyougetmeoffthetrainattheSanta
BarbarastationTheportersaidYessirputthe
10billinhispockettippedhishatandthemanwent
tohisberthandretiredforthenightThetrainrumbled
downthecoastthroughthenightandthenextthing
themanknewwasalittlevibrationasthecarstopped
Hethrewuptheblindandtohishorrorhewaslook
ingoutontheplatformofUnionStationLosAngeles
Hejumpedupdressedasbesthecouldandleaped
fromthetrainAsherantocatchataxitogotothe
airporttogetanairplanebacktoSantaBarbarahe
pausedinfrontoftheconductorandtheporterjust
longenoughtosayafewthingsabouttheirancestry
howtheyoperatedtheirrailroadandsoonandthen
ranontocatchhistaxiAfterhehadgoneoutofear
shottheconductorremovedhishatmoppedhisbrow
turnedtotheporterandsaidYouknowIhavebeen
arailroadmanwiththeSPfor35yearsandthatwas
themaddestpassengerIeversawTheportersaid
Yeswithoneexceptionyoushouldhaveseenthe
fellowIputoffinSantaBarbarathismorningThe
problemofcommunication



IthinkformycontributionherethismorningIshall
attempttobuilduponBradAtwoodsoutstandingkey
notetalkFirstIwouldliketospendafewminutes
settingaframeworkonthephilosophyofcommunica
tionsecondtodiscussbrieflysomeoftheinhibiting
factorswhichallofusfaceaswetrytocommunicate
todayandthirdwithyourpermissionIshouldlike
tosuggestsomespecificthingswhichyoumightwant
toconsiderinyourindividualprograms

Probablythemostdifficultthingthatamanhasto
doinlifeistothinkThisgreattalentwhichsetsus
apartfromotherlivingthingsiscomingtobeused
ratherinfrequentlyWhenwasthelasttimethatyou
wereabletositinachairfor30minutesandthink

aboutsomesinglesubjectThinkingisanextremely
difficultprocessOnereasonwhytheschoolteachers
urgeouryoungsterstoreadbooksisthatthisisone
ofthewaystheycanhaveaconversationwithagood
mindaloneandinastateoftranquilityandderive
thebenefitsthatareavailablefromthatprocessWhen
IsaythatthinkingisadifficultthingtodoImean
thatasaschoolteacherandalawyerandasapublic
relationspersonandacommunicatorIfinditextremely
difficulttotransmitideasintothemindofanother

humanbeingTheprocessofgettingyoutoseewhat
IseeorthinkwhatIthinkisbesetwithmanyobstacles
whichtendtoinhibitsuccessfulcommunicationNa
turallythisisimportanttomeasaneducator

Whatdoesauniversitydotohelpstimulatethe
techniquesofcommunicationInpreparationfor
theseremarksIaskedthatourbulletinsbesurveyed
andIdiscoveredthatmorethan2000coursesatthe
Universityarerelatedinsomewaytotheproblemsof
humancommunicationsemanticslinguisticsspeech
dramaticartsjournalismdecorativeartsandmusic
Mencommunicatethroughtheiremotionsaswellas
throughlanguagesEverylanguageavailabletoman
youwillfindtaughtorcoveredinthelibraryofthe
UniversityofCaliforniaOurEducationDepartment
hasmanycoursesinvisualmediainstructionthisis
becomingenormouslyimportantTheaterartspho
tographyandcyberneticsthisnewscienceofmen
talkingtomachinesandmachinestalkingtomenthis
wasnteveninthecurriculumgentlemenwhenany
ofyouinthisroomwenttoschoolbutitisnowa
greatnewartofvastimportance

Withthisbackgroundofwhatcommunicationmeans
toeducationIwouldliketobeginthesecondblockof
materialonthefactorsinhibitingcommunicationby
suggestinganotherdefinitionofpublicrelationsThose
thatBradAtwoodgaveusareenormouslyhelpfulit
seemstomeandonethatIhavealsofoundhelpfulis
thatwhichappearedinFortunemagazineanumber
ofyearsagoPublicrelationsconsistsofexcellent
performancepubliclyappreciatedWithouteitherele
mentthereisnorealpublicrelationsprogramThus
theessenceofcommunicationisbasedinthefirstin

stanceinyourworkaswellasmineonexcellentper
formance

Inconsideringtheseinhibitingfactorsthattendto
breakdownthesecondpartpublicappreciationI
amgoingtoassumethatwearedoingthebestwe
cantoachieveexcellentperformanceOneofthein
hibitingfactorsisconcernedwiththecommunications
revolutioninwhichwearelivingManymeninthis

roomdidnotgrowupinhomesinwhichtherewere
radiosProbablyyourfirstradiowasacrystalsetwith
acatwhiskerNowthinkinourlifetimeofthe
stepbetweenthecatwhiskerandthecolortelevision
setDidyouknowthatrecentlyweputalightbeam
onthemoonanditreachedthemoonandbackintwo
secondsOhwesentaradarsignalmanyyearsagoto
themoonandbackThesetransmissionsoflasersas
theyarecalledwhichwerentevenknownfiveyears
agocannowtheoreticallycarryeveryconversationon
everytelephonecircuitintheworldonacrystalthe
sizeofabaseballTelestarisoverheadtoperformits
miraclesAsIsaidcyberneticsishereThisrevolu
tionofcommunicationtechniquesissogreatthatit
isextremelydifficultforusasparticipantsinthis
revolutiontounderstanditsfullmeaningSooneof
theinhibitingfactorswehavetodealwithisthis
enormousbreakthroughofcommunicationtechniques

Anotherinhibitingfactoristhiscompetitionforat
tentionWhatkindofamosquitohaveyouthatisso
alluringthatitcancapturetheattentionwhensome
bodyisthinkingaboutSophiaLorenPerhapswewill
havetoimportfromthewatersoftheNileaspecial
kindofmosquitotocapturetheattentionofouredi
torswhentheyhavetheirattentionrivetedonthe
latterdayCleopatraLizTaylorAllofthedemands
foryourattentionaresosophisticatedandsostartling
thatitisextremelydifficultforyouorformetotryto
developacontinuingcommunicationsprogramwhich
cancompeteTheinhibitingfactorIamdiscussingre
latestopsychologicaldiversionThinkoftheactual
noisediversioninoursocietyDidyouknowthatthere
isevidencesuggestingthatmansearisgraduallybe
comingdulleranddullerYoureyeasyouknowhas
adevicesothatwhenitisfacedwithtoomuchlightit
closesandasaresultisnotimpairedYourearhasno
suchprotectivedeviceandthereisgoodevidencethat
maninthepastheardbetterthanwedobecauseour
earsandnervoussystemssimplyarebecomingcondi
tionedtothenoiseinmodernsocietythejetsthe
traffictheringingofthetelephonetheincreasein
volumeduringthetelevisioncommercialsandallof
theotherthingswhichbeatuponusOurearissimply
sayingInolongerneedtohearasIusedtohear
whenmanwalkedtheforestAndsothesearethe
competitivefactorswhichdetractfromthekindsof
programsyouandIareheretotalkabout

AnotherinhibitingfactorthatyouandImustface
isthesimplematterofnumbersFivehundredthou
sandnewCalifornianscomehereeveryyearnetThey
haventpaidanytaxestheyarenotmuchinterestedin
mosquitoesnorintheUniversityofCalifornianorthe
otherinstitutionsofthisstateTheywillbeintimebut
youandImusthelptobringaboutthisawarenessA
greatnewmarketofpeopleneedstobeinformedabout
yourworkandoursandtheworkoftheSouthernPa
cificandthenewspapersofthestateandtheoilcom
paniesbecausethesepeopleareabsolutelynewtous
Theydonothavethetraditionsofourstatetheyhave
notsupportedittheydonothaveaninvestmentin
younorinmeanditisafrighteningproblemtocon
templatehowwearegoingtoinstructthisgroup

YoudealwithaverydifficultsubjectIthoughtit
wouldservetoillustratethispointofcomplexityifI
weretogothroughtheProceedingsofyour29thAn
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nualConferencewhichMrPeterssokindlymade
availabletomeandpickoutalistofthecomplex
namesthatyouaregoingtohavetorelaytothelay
menWellIstartedonthisandhadaprettygoodlist
infrontofmewhenIdiscoveredboththatIcouldnt

pronouncethesenamesandthatitwouldtaketoolong
tocoverthelistSoIsimplymakethepointthatyou
arehavingtocommunicateinyourworksomeex
tremelydifficultkindsofmaterialsThatinitselfisan
inhibitiononcommunication

FinallyyouarefacedwithwhatIcallBoltonsLaw
withdueapologiestoMrParkinsonMrParkinson
pointedoutyourecallthatexpenditurealwaysin
creasestomeetrevenuesandthatsomehowthestaff
alwaysmanagestomeetthesameamountofwork
withincreasednumbersandincreasedbudgetsMy
lawisacorollaryanditsaysthatthebetteryoudo
yourworktheworseoffyouverywellmaybebe
causebudgettendstofollowproblemsThebetter
youragenciesareadministeredthefewertheprob
lemsandthelessneedforincreasedbudgetIfyou
getridofmosquitoesitseemstomethatsomeare
likelytoaskWhyshouldwebepayingforthisex
pensiveworkwhenobviouslytherearesofewmos
quitoesaboutanyway Themostefficientpublicserv
iceisverylikelytohavetheleastknownaboutitbe
causeitoperatesinatranquilwayachievingthework
itissupposedtodo

NowIcometosomespecificsuggestionsthatI
wouldliketomakeandthefirstrelatestowhatIhave
justdescribedasBoltonsLaw

Firstasyoutellthestoryofhowtocontrolmosqui
toesIurgeyoutotellwhyyoucontinuetobecon
cernedwithmosquitoesYoufaceaproblemsimilar
totheonewhichthepublicrelationspeopleforthe
NationalFoundationfacedItisallegedthattheprob
lemofpolioissolvedInthemindsofmanypeople
thisisafactThereforewhyshouldIsupportan
efforttogetpeopletofightpolioAsyoumeetthe
problemofthemosquitoyoumustalsocontinuously
devotepartofyourefforttowhyyouarecontinuing
tomeettheproblemandhowthismustbeamatterof
continuinggraveconcerntousall

Secondyoumustsomehowcreateasenseofurgency
ItakeitfromwhatlittleresearchIhavebeenableto

doinyourfieldthatatonetimethesenseofurgency
wasprimarilyamatterofpublichealthMalariawas
thethreatanditwasnecessarytostampoutmosqui
toesbecauseofmalariaIalsotakeitthatthisaspect
oftheproblematleastrelativelyseemstohavedi
minishedandnowitisveryimportantthatyoucreate
anewsenseofurgencyItseemstomethatthiscan
comefromtheeconomicandrecreationalareasofour
lifeItseemsclearthatyoucandemonstratethatifa
mosquitoispresentthefarmerorindustrialistisnot
doinghisbesttoprotecthisowneconomicstatusbe
causeheisputtingwateronthelandandusingwater
inawaythatistohiseconomicdetrimentIfyoucan
pushthisgentlemansnerveintheareaofhispocket
bookyouaregoingtofinditisalmostassuccessfulas
whenyoupushitintheareaofhishealthAlsoas
Californiagrowsitisobviousthatitsrecreationalca
pacitymustbeprotectedHereagainitseemstome
youcancreateandmaintainthesenseofurgency
whichissonecessaryifmanistorespondItseemsto
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mefurtherthatyoumustconvinceallofusthatthis
isanallhandseffortthattheindustrialistandthe
agriculturalistmustworktogetherbutadditionally
thattheindividuallandownerwithhisacrehalfacre
orbackyardhastoconcernhimselfwiththeproblem

AndnowIwillclosewithalittleaphorismmy
grandmotherwasfondofShewasadelightfulladya
veryreligiousladybutakindofreligionwhichwas
warmandhumorousSheusedtosayIfNoahhad
beenreallywisehewouldhaveswattedthosetwo
fliesIsubmittoyouifwesubstitutedmosquito
wewouldntbeherethismorningtalkingaboutthis
subjectButNoahdidntswatthetwomosquitoes
eitherTheysomehowgotthroughandtheyarevery
muchwithusandyourresponsibilityofcourseisnot
onlytoswatthemosquitoesbutalsotoletallofus
knowhowwecanhelpyouinthis

TheUniversityofCaliforniaisproudofwhatitdoes
inrelationtoyourworkandishonoredtobeapartof
youreffortsatthisConference

THEPRESSANDITSRESPONSIBILITIES

PAULVEBLENExecutiveEditor
SantaBarbaraNewsPress

IwasveryinterestedinhearingMrBoltonscom
mentsaboutthebroaderaspectsofcommunications
andpublicrelationsAsMrBrawleyindicatedIwill
speakonarathernarrowareaofpublicrelationsand
publicinformationtheareaconcerningthenewspaper
withafewsideremarksaboutradioandtelevision

FirstIthinkweshouldtalkaboutwhatyourinterests
arewhattheinterestsofthenewspaperareandwhat
theinterestsofthepublicareVeryhappilytheycoin
cideinmostrespectsYourinterestofcourseisto
getyourstoryacrosstothepublictoinformlocal
citizensaboutwhatyouaredoingsothatyouwillhave
publicsupportCertainlywithoutsuchpublicsupport
youraccomplishmentswillberatherlimitedThe
newspapersinterestistohelpyougetyourstory
acrossasitistogetthestoryofothersegmentsof
societyacrosstothepublicButweareinterestedpri
marilyinnewsNEWSNewscomesfromnorth
eastwestandsouthwhichindicatesthebroad
interestthatthenewshasWearethefunnelfornews
fromallsegmentsofourreadershipareaandfromthe
countryandfromtheworldInotherwordsthereis
greatcompetitionforthesevaluableinchesofnews
spaceinthepaperForthisreasonitisimportantthat
eachsegmentofthepopulationthathasnewsora
storyitwantstogetacrosstothepublicbeableto
makeitinterestingItisimportanttoknowthetech
niquesforgettingthepublicinterestandforgetting
theinterestofeditorsofnewspapersandmanagersof
radioandtelevisionstationssothattheywillcooperate
ingettingthestoryacrosstothepublicThepublics
interestinallofthisofcourseistobeinformedItis
extremelyimportantinademocracythatthepublic
beinformedthatitknowthebackgroundanddetails
ofeachprogramsothatitwillbeinapositiontomake



anintelligentdecisiononeachoftheimportantprob
lemsthatitmustcollectivelyfaceIthinkthatyour
interestscanbeservedfirstinaveryspecificwayby
makingcontactwiththenewspapereditorinyour
homecommunityIknowthatwhensomethingis
broughttomydirectattentionandIamfilledincom
pletelyonthebackgroundofaspecificprogramIde
velopinterestinthatprogramandbecomemorein
terestedinseeingthatitiswellcoveredNewspapers
areproducedbypeopleandiftheyaretoserveyour
particularpurposetheyhavetobeinterestedinwhat
youandotherslikeyouaredoingAfterthisliaison
hasbeenestablishedbetweenanewsagencyandan
organizationsuchasyoursitisimportantthatyou
bringtothenewspapersattentionanyspecificnews
thatbreaksOfcoursewehaveinthisstatesomething
calledtheBrownActUnderthisactitiscompulsory
thatpublicagenciesnotifythenewspaperswhenthere
isgoingtobeameetingonanymatterthatdoesnot
dealwithprivatepersonnelproblemshoweverIthink
itisimportanttogobeyondthelawItisimportant
thatwhenameetinghasbeenheldandithasbeen
impossibleforthenewspapertocoverthatmeeting
thatsomebodybedesignatedtotellthenewspaper
whatwenton

Withthisgreatproliferationofpeopleorpopulation
thatMrBoltonwastalkingaboutandthegreatpro
liferationofpublicagenciesandgovernmentalunits
ofallsortsitbecomesimpossibletohaveareporter
ateverymeetingwithinapapersreadershipareaIn
ourcaseweprobablyhaveaslargeastaffasanynews
paperofoursizeinCaliforniaperhapsinthecountry
andwefinditimpossibletohaveareporterpresentat
everymeetingofeveryagencyinourareaIbelieve
youshouldthinknotonlyintermsofspecificnews
whathappenedatthismeetingforexamplebutfrom
thestandpointofbroadpublicunderstandingTryto
thinkinimaginativetermsaboutwhatyoucantell
thepeopleaboutyourworkthebackgroundandim
portanceofitandnewmethodsandtechniquesEven
thingsthatdonthappeninyourareacanbegivena
localslantandmadeofinteresttothepeopleinyour
area

ImustadmitthatIhavenotbeenparticularlyin
timidatedbyCaliforniamosquitoesIwasbroughtup
inMinnesotaandwewereveryproudbackthereof
thesizeandferociousnessofourmosquitoesYouhave
probablyreadthePaulBunyanstoriesandremember
howtheyusedtotakecareofthemosquitoesupin
northernMinnesotaThemosquitoeswereinthehabit
ofdrillingthroughtheroofsofthebarracksofthe
lumbercampssotheywouldgrababighammerand
bendovertheproboscisItworkedverywellexcept
thatafter8or9haddrilledthroughandbeenham
mereddowntheyflewawaywiththeroofButIhave
gainedfrommyreadingonmosquitoesthatsizeand
aggressivenessdontnecessarilyindicatethedamage
amosquitocando

Itwasinterestingjustbeforecomingoverhereto
lookthroughtheclipswehaveinourfilesTheseap
parentlyonlyextendbackto1944andIfoundabout
150clippingsofstoriespicturesandeditorialsabout
mosquitoesandmosquitoproblemsinourareaIwas
disappointedintherangeofthesestoriesMostof
themwereratherprosaicsomewerequiteinteresting

Iwouldliketobringthesetoyourattentionprimarily
toshowyouthetypeofcoveragethatonenewspaper
hasgiventothemosquitoproblemaswellastoareas
ofcoveragewhichhaveIthinkbeenneglected

Hereisanillustratedstoryfrom1947headlined
AerialAttackonMosquitoesMadeatGoletaIt
saysYoungBillStearnsflewoperationAedesat
dawntodayinanattempttoreducethemosquito
populationintheGoletaareaInasuperpowered
StearmanPT17theyouthfulpilotswoopeddownover
approximately200acresofsaltmarshesThisac
tivitywasnotsponsoredbyanygovernmentalagency
Itwasanoperationcooperativelyfinancedbyfivepub
licandpublicspiritedagenciesandorganizationsthe
TBBishopCompanytheDevereauFoundationthe
GoletaLemonAssociationtheAirportCommissionof
theCityofSantaBarbaraandtheWarAssetsAd
ministrationThiswasbeforethedayswhenwede
velopedtwofinemosquitoabatementagenciesinour
area

ThenIcametothestoryweseemtohaveatleast
oneoftheseeveryyearwhenthemosquitoseason
comesaroundwhichsaysAreyouraisingmosqui
toesTheSantaBarbaraCountyHealthDepartment
hasreceivedwidespreadcomplaintsonmosquitoes
duringthepastweekThenDrNardowhomyou
heardthismorninggoesontotelllocalresidentswhat
theyshoulddoaboutitThisismoreintheareaof
governmentalactivitiesthanintheareaofwhatin
dividualsshoulddohoweverIthinkbringingthings
ofthisnaturetothepublicsattentionmaybeanim
portantsteptowardstheestablishmentorexpansion
ofmosquitoabatementdistricts

AndthentheBoardofSupervisorscomesintothe
pictureturningdowntheproposalthatasouthcoast
mosquitoabatementdistrictbeestablishedThe
CountySupervisorsyesterdayafternoonrecommended
totheGoletaValleyMosquitoAbatementDistrictand
theCarpinteriaPestAbatementDistrictthattheycon
siderexpandingtheirdistrictsWehavehadalittle
troubleinthisareagettingasouthcoastdistrictestab
lishedonethatwouldextendallthewayfromthe
VenturaCountylineuptoGaviotaPassonthenorth
Ithinkitwillcomebutonlyifthereiscontinuedat
tentiontotheproblemPerhapsitwouldcomemore
quicklyifwehadoneortwoverybadmosquitoyears
Itisunfortunateinawaythatthemosquitoseason
seemstobesoshortWehearaterrifichullaballoo
abouttheproblemforafewweeksandthenthemos
quitoesseemtovanishFromthestandpointofthe
fellowwhodoestheswattingtheneedforaprogram
seemstovanishtoohedoesntthinkaboutitagain
untilnextyearandinthemeantimelittleprogresshas
beenmadetowardsprovidingasolution

NowwecometotheCityCouncilofSantaBarbara
CityCouncilmenmetanddecidedyesterdaythat
SantaBarabarasmosquitoesarentbadenoughtotake
partinthesouthcoasts50000ayearprogramto
eliminatethem

Theseareallspecificstoriesaboutactivitiesofgov
ernmentalorprivatenatureAnotherdimensionof
coverageandonewhichyoucanhelpstimulateifyou
bringittotheattentionofyourpapersistheaspect
ofeditorialsOnewaytohelpdeveloppublicinterest
ofcourseistohavecommentontheproblemnot
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onlyaspecificnewsstorytellingwhatishappeningbut
alsocommentaboutitIfyoubringyourproblemto
theattentionofyoureditorthereisagoodpossibility
thathewillbeinclinedtowriteaneditorialofthis
nature

Thiseditorialcomesfromwaybackin1944Itsays
Fromtimetotimewithstateandfederalassistance
andoveraperiodofmanyyearstheSantaBarbara
CountyHealthDepartmenthasengagedinsomemos
quitocontrolactivitiesMuchofthisactivityhasbeen
intheCarpenteriadistrictNoneofthemosquitocon
trolprogramhasbeenconsideredamajorpublichealth
activityNowmosquitocontrolandextermination
promisetobecomeverymuchamojorpublichealth
activitythroughouttheUnitedStatesandparticularly
intheareasthatenjoyaclimateasmildasthatof
SantaBarbaraItbehoovesSantaBarbaraCountyto
reviewitsmosquitocontrolactivityofthepastandbe
preparedforthedevelopmentofprogramsthatwill
emphasizeexterminationratherthancontrolSoin
1944thoughtwasbeinggiventowhatshouldbedone
afterthewartohelpcurbthemosquitoproblem

Hereisanothereditorialfrom1958Newspapers
havethehabitoftakingboldfirmpositionsonunim
portantmatterstoavoidacontroversyForsomeof
themtheNo1tenetseemstobedontmakeanybody
madItisntbecauseofsuchaphilosophythatthe
NewsPressherebydeclareswaronthemosquito
Trueitisamightysafepositiontotakebuttheplain
factofthematteriswejustdontlikemosquitoes
Andthentheeditorialgoesontosuggestexpansionof
mosquitoabatementdistrictstocoverthisentiresouth
coastareaItwindsupbysayingIfthereareany
objectionstothiseditorialtheyprobablywillcome
fromamosquitoIdidnothearanyobjectionsbutI
haventseenanybroaddistrictbeingformedeither

ThentheUniversitycameoutwithaneditorialIt
saysToolittleandtoolateseemstobetheexplana
tionfortheinadequacyofthemosquitoabatement
programtoprotectstudentsoftheUniversityofCali
forniaandresidentsofIslaVistaandGoletaareas
fromaplagueofmosquitoesinrecentweeks

AcolumnbyTomClevelandaddsadimension
whichsomeofyoumightfindusefulHestartedhis
SundaycolumnlikethisThepeopleinSantaBarbara
CountyorSantaBarbarahaventgotbrainsenough
toknowwhentheyarebitbyamosquitosaidamem
beroftheBoardofSupervisorsfacetiouslylastweek
incomplainingaboutalackofcooperationinforming
amosquitocontroltaxdistrictHemaybesomewhat
correctWeinthismosquitofreeparadisethatsonly
partlytruemayhaveforgottenwhatisisliketobe
stungbyamemberofthe CulisetaSantaBar

baransshouldrelearnthisoldskillTheytravelalot
Itcanbeembarrassingtoswearoffeatingstrawberries
whileonatriponlytobetoldtheirhivesareactually
mosquitobitesThisisafieldwhichschoolshavegen
erallyoverlookedThereisnotonesinglecourseavail
ablefromkindergartenthroughuniversityonhowto
tellwhenyouarebeingbittenbyamosquitoalthough
wewereadvisedthatspecialarrangementcouldbe
madeforthoseworkingonPhDdissertationsSothe
followingmaysufficeforthemomentThefirstthing
youareapttonoticeaboutmosquitoesistheirsweet
songateventideThiscomesfromthemamamosquito
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lettingthemaleknowthatshesoutonthetownThe
maleisdeckedoutwithplumelikeantennaeonthe
orderofTVrabbitearswegathersohecanfindhis
amorousmateinthedarkAlsoasyoumayrecallthe
maleisnotequippedtobiteThegentlesouliscontent
tofeedondeliciousnectarandplantjuicesThefe
malewhocanalsogetalongonthisdietisanam
bitioussortalwayslookingforsomethingricherAfter
hermusicalrenditionthefemalemosquitocomesin
foralandingonthehumanvictimgenerallysogently
thatitcannotbedetectedSheselectsaspotandliter
allysawsherwaythroughtheskin Wellyouknow
therest

Thethingthatisperhapsmostlackinginthecover
agewehavehadisbackgroundinformationspeci
ficallywhatarethelocaldistrictsdoingThisisan
areathatIamgoingtolookintopersonallytoseethat
wedogetbettercoverageWehavenotgiventoour
readersenoughspecificinformationonwhatthemos
quitoabatementdistrictswedohaveintheareaare
doingAsIsaidIdontknowwhyIshouldworry
aboutitIamnotintimidatedbytheseCalifornia
mosquitoesatleasttheonesweseearoundhereHow
everwhiletheyarenotasbigandferociousasthe
Minnesotavarietiestheyareanunpleasantandun
comfortablemenaceandIusethewordmenace
veryliterallyItiscertainlyintheinterestofallof
ustokeepthemfromtakingoverIthinkthatifyou
takeituponyourselftocultivatethenewspaperradio
andTVmeninyourareatheycanbeofgreathelpto
youintheimportantjobofeducatingthepublicOf
courseasinallotheraspectsofourdomesticsociety
aninformedpublicisthebestassuranceforcontinued
progressThankyouverymuch

PresBrawleyThankyouMrVeblenforthevery
timelyhintsonhowtogetourstoryacrossinthenews
papersTogiveusstillfurtherinformationonthis
matterofcommunicationswehaveagentlemanwho
againhasaveryinterestingbackgroundinpublicrela
tionsworkAlsoheisanotherveryfinegentlemanto
knowandIhaveanotionthatsomeofyoumaylook
himupbeforetheConferenceisoverHeisChairman
oftheBoardoftheSantaBarbaraNationalBankHe
hasservedasPresidentoftheSantaBarbaraChamber
ofCommercelocalPresidentandRegionalGovernor
ofRotaryPresidentoftheMusicAcademyofthe
WestandofcoursehasmanyotheraffiliationsHe
hasbeenwithAssociatedOilsince1922andcameto
SantaBarbarain1947asVicePresidentoftheirsub

sidiarySeasideOilCompanySince1954hehasbeen
PresidentofSeasidehereinSantaBarbaraIbelievehe
isplanningtoretireinafewdaysonJanuary31to
beexactMrRJIrvin

PARTICIPATIONISTHEKEYNOTE

RJIRVIN
PresidentSeasideOilCompanySantaBarbara

MrBoltonsdiscussionofcommunicationsimpressed
meverymuchanditremindedmeofhowdifficultit
issometimestocommunicateeventhemostsimple



thingsItremindedmeoftheministerwhowaswalk
ingdownthestreetandmetafriendhehadntseen
forsometimeTheypassedthetimeofdayandthe
friendfinallyinquiredastothehealthoftheministers
wifeOhyouhaventheard theministersaidMy
wifepassedawayandwenttoHeavenImmediately
thefriendsaidOhImsorryThenherealizedthat
didntquitefittheoccasionsohesaidImglad
ThenhebecameconfusedandsaidImsurprised
Itoowasinterestedinlearningsomethingofthe

behaviorofmosquitoesandIwenttotheencyclopedia
tofindoutabitmoreaboutthemMyencyclopediais
1938vintagesoIamsuresomethinghashappened
sincethenbutIfoundoutthatinsteadoftherebeing
justonesimplelittleflyorgnattherewereatthattime
1500speciesofmosquitoesIassumethatinthein
tervening25yearsquiteafewmorehavebeenidenti
fiedIfoundoutalsoasPaulVeblendidthatitis
thefemalethatdoesallthedamageSheistheone
thatdoesalltheprowlingandistheonethatdoesthe
bloodsuckingwhichisquitedifferentofcoursefrom
manbecauseIhavefoundinmyexperiencethatitis
thewomenwhomakesuckersoutofthemen

Consideringthismatterofcommunicationsone
morelittlestoryoccurstomethatseemstoapplyA
fellowwentintoanexclusivetailorshopinNewYork
toorderasuitofclothesThetailorsaidOhwedont
makeclotheswecreatehereAsamatteroffactwe
takealookatyouwehaveyoupsychoanalyzedwe
studythecolorofyourhairandthetoneofyourskin
andwefinallydecidejustwhatkindofasuityou
shouldhaveThenwesendtoAustraliawherethey
growthefinestwoolintheworldandwegetthevery
bestwoolthatwillfitallofyourcharacteristicsWe
havethatwoolshippedtoScotlandwhereitiswoven
bysomeofthemostfamousweaversinthisworld
Whenthematerialisfinallysenttouswecutoutthe
suitthentryitonandtryitonuntilitfitsyouper
fectlyYoucanthenwalkdownthestreetfeelinglike
akingThemansaidYesbutIamgoingtobemar
riedtomorrowandIhavetohavethatsuittomorrow
afternoonThetailorsaidWellwhatcanyoudo
Wewillhaveitreadyforyou
IwonderedwhyIwasinvitedtospeakheretoday

andIconcludedthatyouhadatimespotopenand
thatyouwantedsomeonelocallyinadditiontoPaul
VeblenandthenbesidesthatIhadsomepullSome
oneontheProgramCommitteehasasecretarywho
ismysisterinlaw
Ihavedecidedtotellyouaboutaprogramthatis

inprogressnowinSantaBarbarabywayofillus
tratingthesubjectofmytalkparticipationIbelieve
thatthemechanicsofthisprogramwillbeinteresting
tothoseofyouwhomaybecalleduponinyourown
communitiestodevelopenterprisesorcommunityac
tivitiesAlsoasapastpresidentoftheChamberof
Commerceitwillgivemeanopportunitytotellyou
alittlebitaboutSantaBarbara

AllofyouknowIamsurethatSantaBarbaraisa
placewheremanyretiredpeoplecomeanditisalso
aconferenceandtouristcenterIntheolddaysitused
tobeaplacewherewealthypeoplecameforthe
winterandthendecidedtoestablishhomesasaresult
wehaveanumberoftheselargeestatesTwoofthe
estatestheClarkestateandtheChildestatewere

adjoiningandin1928theClarkestatewasgivento
theCityofSantaBarbaraItisnowourbirdrefuge
averybeautifulspotTheChildestateadjacenttoit
inthemainwasonahillsome250feetabovesealevel
Itlookedouttotheislandsandbackuptoourbeau
tifulmountainsItwasamagnificentestatewithrare
treesandshrubsarealshowplaceAlthoughMrs
Childlostherhusbandshecontinuedtolivethere
foratimebutfinallyshedecidedtogiveittothe
SantaBarbaraFoundationwhichinturngaveitto
thecityafterMrsChildspassedaway

Onthebackofthisbeautifulpieceofpropertyran
theSouthernPacificrailroadandherewasestablished
akindofhavenforthehobopopulaitonInfactbefore
MrsChilddiedshebegantotakeaseriousinterestin
thesehoboesandpermittedtheestablishmentofa
littlecityahobovillageTheyhadprotectionthere
becausesheauthorizedtheiroccupancyTheyelected
amayorandacitycouncilandtheirlittlehutsand
hovelscouldbeseenfromtherailroadwiththeestate
andthebighouseinthebackgroundItwastrulya
magnificentspotforahoboinfacttheylivedinstyle
Theycamesouthforthewinterandestablishedtheir
residenceontheChildestateTheyarestillthereto
somedegeresomesevenoreightoftheseniorcitizens
arestilllivingthereTheplaceitselfwenttowrack
andruinafterMrsChilddiedandfinallythecity
wenttotheJuniorChamberofCommerceandsug
gestedthatmaybetheymighthavesomeideasabout
itTheJuniorChamberofCommerceappointeda
committeeoftwoyoungmenoneanattorneyandthe
otherthemanagerofaplacementagencyTheywent
downtheretookalookatthesiteandwereimpressed
withitspossibilitiesTheyaskedforsomeadditional
helponthecommitteeandanengineeralandscape
artistandanarchitectwereaddedTheydeveloped
theideaofarecreationalareatobeattachedtothe
birdrefugeThepropertyconsistsofabout81acresa
beautifularearightontheocean

TheywentbacktotheJuniorChamberofCom
merceandindicatedthattheythoughtithadtremen
douspossibilitiesandaskedforsomemoneyforfur
therstudyTheChambergavethem10000They
addedtwomorepeopletothecommitteeandpursued
theirstudyFinallytheycameupwiththeideaofa
smallpetparktogetherwithachildrensplayground
familypicnicgroundsanamphitheaterandother
developmentsofarecreationalnatureTheywent
backagaintotheJuniorChamberTheideaseemed
tostrikearesponsivechordinalloftheseyoungmen
whoincidentallyhavebeenaveryvitalfactorinthis
communityInfacttherecordoftheiraccomplish
mentsindicatesthattheyhavebeenactivelyinvolved
inmanyofthefinethingsthathavehappenedin
SantaBarbarainthelast25yearsTheJuniorCham
berdecidedtheywouldsponsorthisideaandwentto
theCitywiththeirplanTheCityagreedthatitwas
afinethingandhereiswheretheparticipationreally
begantowork

Theydecidednaturallythattheyneededalotof
moneyTheygatheredtogether600peopleofthe
communityatabanquetinthisroomjustayearago
thismonthandthemoneyraisingcampaignwas
startedTheJuniorChambercommitteditselfto
50000andinthecourseofafewweeksjustunder
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200000hadbeenraisedforthisprojectThenafoun
dationwasestablishedwithleadingbusinessmenof
thecommunityastrusteestoprovidetheadministra
tionandpolicymakingofthisfutureprojectInaddi
tiontotrusteesforthefoundationanadvisorycom
mitteewasselectedcomposedofarchitectslandscape
architectsengineersandveterinariansabout25of
ourleadingcitizensAmasterplanwasdevelopedby
atopprofessionalgrouppeoplewhoincidentally
hadhelpeddesignDisneylandaswellasoneofthe
outstandingrecreationalspotsintheOaklandarea
ThismasterplanhasbeenacceptedbytheBoardof
theJuniorChamberandhasbeententativelyapproved
byourCityCouncilWorkhasalreadystartedFor
thepastseveralweekstherehavebeenvolunteerwork
crewsWehavebulldozersscraperstrucksallofthe
heavyequipmentnecessarytodothetypeofjob
volunteeredbythevariouscontractorsofthecom
munityThelaborunionshaveparticipatedinthis
projecttotheextentthatallofthelaborusedonthe
bulldozersscraperstrucksetchasbeenvolunteer
serviceTheJuniorChamberitselfhasacrewofmen
thereeverySaturdayandSundaydoingmuchofthe
hardworkthathastobedoneonthiskindofanopera
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tionItisanticipatedthatMay15willseetheopen
ingofthefirstphaseofthisproject

Allofusintownwhohaveapartinthisprojectare
ofcourseveryproudWehopethatmanyofyoufolks
whenyoucomebacktoSantaBarbarainthefuture
willgototheparkmakeuseofitsfacilitiesandenjoy
itsbeauty

Nowthesefewremarksaboutourfavoriteproject
willIhopeservetoillustratethethreebasicfeatures
thatmustcharacterizeanysuccessfulprogram1it
mustbeasoundproposal2itshouldbeofvalue
toalargesegmentofthepopulationand3itmust
stimulatebroadandenthusiasticparticipation

Ithasbeenarealpleasureformetobeheretoday
Iwasalittleapprehensiveabouttakingonthisassign
mentinviewofmypreparingtoretirebutnowthat
IamhereandnowthatIamthroughIamveryhappy
Thankyou

PresBrawleyThankyouMrIrvinLetmeassure
youthatwearemostappreciativethatyouarehere
andwecertainlythankyouforthismostunusualil
lustrationinthematterofparticipation



PANELNEWCONCEPTSAPPLICABLETO

MOSQUITOCONTROL

RICHARDFPETERSModerator

MrPetersAshasbeenmentionedIhavejustre
centlyreturnedfromFranceItisalsotruethatIwas
inParisbutIdidntgetoutoftheairportMoreim
portantlyhoweverIdidhaveanopportunitytovisit
GenevaSwitzerlandwheretheWorldHealthOrgani
zationwasholdingaworldwideconferenceonvector
controlItwasarewardingexperiencetohearabout
thepracticesofvectorcontrolthroughouttheworld
Primaryemphasiswasofcourseuponmosquitoesand
thetransmissionofdiseasebymosquitoesOneimpres
sionItookfromthismeetingwasthatCaliforniasmos
quitocontrolprogramisunrivaledanywhereelsein
theworldIhopeIrepresentedthepositionofour
programaccordingly
Ipurposelymadethisstatementofcommendation

inbehalfofourprogrambeforementioningsomeof
thehazardswhichconfrontassociationswithprograms
aseffectiveandascomplicatedasoursIcanthelpbut
feelthatourprogramisfraughtwithcertainpotential
complicationsWehaveallrecognizedthisinthearea
ofinsecticideresistanceforexampleOnemajorhaz
ardcertainlywouldbethatofcomplacencyTherisk
ofcomplacencyisalwayspresentwhenoneenjoysan
effectivetechnologyThistendstocreateaninertia
aboutplanningfortheproblemswhichlieaheadI
havealwaysbeenimpressedwiththefactthatthe
mosquitoisaverysusceptibleanimaleligibletobeing
dealtwithinmanywaysbesidestheconventionalones
wehavecometoemployinourpresenttechnology
Iamsureallofyouknowthattheorganophosphorus

insecticidesweareusingtodayarenotascertainas
theywerelastyearortheyearbeforethatThusitis
vitalthatweprepareourselvesaccordinglyconsider
ingthepossibilitythatwemayagainbecalleduponto
nutdownanotherpotentialoutbreakofmosquito

bornediseaseWemustbepreparedtomeetsucha
challenge

Itisalsobecomingincreasinglyclearthatthefish
andwildlifeofthestatecannotflourishinthepresence
ofveryhighlevelsofpesticidesthereforeavenuesof
researchareurgentlyneededtodealwiththevastareas
wheremultipleuseofwaterisforeseeable
Ifeelthatthepresentationtofollowwillconcern

itselfwithsomeoftheconditionsandconsiderationsI

havejustmentionedOurfirstspeakerwillbeDr
DonaldEWeidhaasAssistantChiefInsectsAffect
ingManandAnimalsBranchAgriculturalResearch
ServiceUSDepartmentofAgriculture

SECONDSESSION

MONDAYJANUARY28120PM

LESTERRBRUMBAUGHPresiding

HIGHLIGHTSOFRESEARCHON
CHEMOSTERILIZATIONOF

MOSQUITOES
DONALDEWEIDHAAS

AgriculturalResearchService
USDepartmentofAgriculture

Atpresentcontrolofdiseasecarryingandpestifer
ousmosquitoesdependsonthereductionorelimina
tionoflarvalbreedingareasortheapplicationofin
secticidestolarvaeoradultsSatisfactorycontrolcan
beachievedonlybythecontinuingandextensiveef
fortsofmosquitocontrolorganizationswelltrainedin
thecomplextechniquesrequired

Thatmanyinsectsincludingseveralspeciesofmos
quitoescanberenderedsterilebygammaradiationor
bychemicalshasbeendemonstratedinthelaboratory
Thedevelopmentofthesenewtechniquesplusthesuc
cessfuleradicationofthescrewwormCochliomyia
hominivoraxCoquerelfromCuracaoandtheSouth
easternUnitedStatesLindquist1959Knipling1960
bythereleaseofmalessterilizedbygammaradiation
suggeststhatyetanothermethodmaybeavailablefor
mosquitocontrolTheoreticalconsiderationsalsosug
gestthatsterilizationmaybemoreeffectivethankill
ingforthecontroloreradicationofcertaininsect
speciesItisthepurposeofthispapertoreviewthe
meaningofthetermchemosterilantthewaysin
whichchemosterilantsmayactoninsectreproduction
theadvantagesthatmightbegainedfromtheiruse
theresultsofresearchwithchemosterilantsandsteri

lizationofmosquitoesandthepossiblewaysinwhich
thesesterilantsmightbeusedforcontroloreradication
underpracticalfieldconditions

Thetermchemosterilantcanbedefinedsimplyas
achemicalcapableofcausingsexualsterilitythatis
failuretoreproduceThisdefinitionisgeneralItcould
includeverydiversetypesofchemicalactiononin
sectssuchaspreventionofcopulationHoweverwith
regardtothechemicalspresentlyknownandstudied
thetermchemosterilantisrestrictedtocompounds
whichpreventproductionofspermorovakillsperm
orovathathavealreadybeenproducedordamage
chromaticorgeneticmaterialinthespermorovaso
thatzygotesifformeddonotdevelopintomature
progenyGeneticistscallthelasttypeofactioninduc
tionofdominantlethalmutationsSuchactionisde
sirablebecausesterilizedmalescanaftertreatment
remainfullycompetitivewithnormaloruntreated
malesinmatingwithfemalesFortunatelystudieswith
themostpromisingchemosterilantshaveshownthat
spermintreatedmalescanremainmotileandbetrans
ferredtothespermathecaeoffemalesduringthe
matingprocesstherebysatisfyingthematingrequire
mentsoffemalesAswillbepointedoutlaterthistype
ofactionisessentialinthepresentconceptofcontrol
oreradicationthroughtheuseofsterility

21



Fromthechemicalratherthanthebiologicalpoint
ofviewoutlinedabovecompoundswhichhavecaused
sterilityinvariousspeciesofinsectshavefalleninto
threemajorgroupsalkylatingagentsantimetabolites
andmiscellaneouscompoundsIngeneralbutnot
withoutexceptiontheantimetaboliteshavebeenef
fectivesterilantsforfemalesonlywhereasalkylating
agentshavecausedsterilityinbothmalesandfemales
Sincepresentconceptsandtheoriesconcerningtheap
plicationofthesterilityprincipletopracticalcontrol
requirethatthemalesberenderedsterilemajoratten
tionhasbeengiventostudiesofalkylatingagents
Extensivescreeningofcandidatecompoundshas
shownthatamongthealkylatingagentscompounds
whichcontainaziridinylringstructureshavebeenef
fectiveinproducingsterilityThreecompoundsapho
late224466hexahydro224466hexakis1azirid
inyl135246triazatriphosphorinetepatris1azi
ridinylphosphineoxideandmetepatris2methyl1
aziridinylphosphineoxidehavebeenstudiedmore
extensivelythananyothers

Forcontroloreradicationchemosterilantscouldbe
usedintwowaystosterilizeinsectsforreleaseinto
naturalpopulationsortotreatnaturalpopulationsThe
secondusewouldeliminatethecostlyextensiveand
sometimesimpossibletaskofrearinganddistributing
largenumbersofinsectsInadditiontothepossibilities
forcontroloreradicationchemosterilantsprovidea
genetictagwhichcanbeveryusefulinbiologicaland
ecologicalstudiesofnaturalorlaboratorypopulations
Inattemptstodevisedevelopandimplementnewap
proachestoinsectcontrolithasbecomeobviousthat
morefundamentalandpreciseinformationmustbe
obtainedonnaturalpopulationstheirsizedistribu
tionbiologyecologyreproductivepotentialand
matinghabits

Sterilizingpopulationsofinsectsmayoffercertain
theoreticaladvantagesoverkillingthemwithinsecti
cidesKnipling1959Toillustratetheseadvantages
onecanassumethatacertainproportionofanatural
populationeg90 canbereachedwithachemical
treatmentthateitherkillsorsterilizesandthatthis
naturalpopulationuncheckedwouldbeabletoin
creaseby10foldeachgenerationWithaninsecticide
treatmentwhichkills90oftheinsectsthe10of
thepopulationwhichsurviveswillmaintainitselfat
itsoriginallevelwithnoreductioninnumbersfrom
generationtogenerationeventhough90ofallprog
enyiskilledWithachemicaltreatmentthatsterilizes
90ofthepopulationonecanalsoassumethat10
wouldescapesterilizationHoweverunsterilizedfe
males10 willbesubjecttomatingwithsterile
malesandnormalmalesthatwouldbepresentata
ratioof9sterilemalesto1fertilemaleConsequently
99ofeachgenerationwouldbeaffectedbythe
treatmentandareductionof90oftheremaining
populationfromgenerationtogenerationcouldthen
occurInadditiontothisbonuseffectotherfactors
couldincreasetheadvantagesofsterilizationover
killingwithaninsecticideIfmalesmoveoverany
distanceandsurviveforanylengthoftimetherecould
beaspaceaswellasatimeeffectThesetwofac
torswouldbeextremelyimportantwhenpopulation
levelsarelowatwhichtimeinsecticidesarevery
inefficient
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Firstexperimentationwiththeinductionofsterility
inmosquitoeswasundertakenbecauseofthesuccess
fuldevelopmentofthesterilemaletechniquewith
screwwormsDavisetal1959showedthatAnoph
elesquadrimaculatusSaythecommonmalariamos
quitocouldbesterilizedbyexposureofeitherpupae
oradultstogammaradiationfromaCosourceHow
everthesterilizedmaleswerenotascompetitiveas
normalmalesinmatingwithnormalfemalesAedes
aegyptiLtheyellowfevermosquitowasalsosteri
lizedbygammaradiationinlaboratorytestsagainthe
sterilemaleswerenotascompetitiveasnormalmales
McCrayetal1961Subsequentfieldtestsinwhich
malessterilizedbygammaradiationwerereleasedinto
naturalpopulationstostudytheirabilitytoinduce
sterilityinorreducethenumbersofthesepopulations
failedtodemonstratethepracticabilityofthemethod
witheitherquadrimaculatus Weidhaasetal1962
oraegyptiMorlanetal1962DameandSchmidt
1962havereviewedthepossiblereasonsforthelack
ofsuccessinthepreliminaryfieldexperimentsinwhich
sterilemaleswerereleased

Duringthetimethatlaboratoryandfieldexperi
mentswithradiationforthesterilizationofmosquitoes
werebeingconductedLaBrecqueetal1960and
LaBrecque1961foundchemicalscapableofcausing
sterilityinbothsexesofhousefliesWiththisfinding
studiesonchemosterilizationofmosquitoeswereiniti
atedWeidhaasetal1961Weidhaas1962Weidhaas
andSchmidt1963

Approximately20compoundswhichcausedsterility
inhouseflieshavebeentestedagainstmosquitoes
Researchhasbeenconductedforthemostpartwith
threechemosterilants apholatetepaandmetepa
andthreespeciesofmosquitoes quadrimaculatus
aegyptiandCulextarsalisCoquillettLaboratorytest
inghasutilizedsuitablecrossesoftreatedTand
untreatedUntmalesandfemalesTdxT9Untd
xUntoTdxUnt9UntdxT9UntdT9xUnt9
Thegeneralschemeofevaluationemployedwasas
follows1thecandidatecompoundswerescreened
fortheireffectiveness2theminimumeffectivesteri
lizingdoseandthemaximumtolerateddosewereas
certained3theeffectsoneachsexwerenoted4
differentmethodsofapplicationweretestedand5
survivalandcompetitivenessofsterilemaleswere
determined

Ingeneralbothsexesofaegyptiandquadrimacula
tushavebeensterilizedchemicallybythefollowing
methods1feedingnewlyemergedadultsonhoney
watertreatedwiththechemosterilants2allowing
adultstorestorwalkonresidualdepositsand3
exposinglarvaetochemosterilantsinwaterApholate
tepaandmetepasterilizedbothsexeswhenfedto
adultsatconcentrationsinhoneywaterrangingfrom
01to1 Tepaandmetepasterilizedmosquitoes
whenadultswereexposedtoresidualdepositsfor
periodsvaryingfrom1to4hoursResiduesusedwere
10mgpersquarefootofglasssurfaceor100to500
mgpersquarefootofmasonitepanelInthesetests
newlyemergedmalesandfemaleswereusedAnin
terestingeffectwasnotedwithfemalescontainingfully
developedeggsorpartiallydigestedbloodmeals
Thesefamaleshadpreviouslymatedandalreadyde
positedasmanyas1to3or4batchesofviableeggs



Thenewbatchesofeggswererenderedcompletely
nonviableby4hourexposureoftheseadultfemales
toresidualdepositsoftepa500mgpersquarefoot
ofmasonitepanelWithapholatequadrimaculatus
adultscouldnotbesterilizedbycontactwithresidual
depositsatdosagesorexposuretimesequaltooreven
2ztimesthoseusedwithtepa

Completeorpartialsterilityhasbeeninducedin
bothsexesofAedesaegyptiwhenlatethirdorearly
fourthinstarlarvaewereexposeduntilpupationto
10ppmofapholateortepaintherearingwaterPre
liminarystudiesshowedthatmalessterilizedwith
eithertepaorapholatebytarsalcontactorbyadult
feedingwereequallycompetitivewithnormalmales
andmorecompetitivethanmalessterilizedbygamma
radiation

StudieswithpmetepaPlappetal1962Dame
andSchmidtinpressshowedthatmetepawasrap
idlyabsorbedandmetabolizedbyCulextarsalisAn
ophelesquadrimaculatusandAedesaegyptiDegrada
tionofmetepawassubstantiallycompletewithin48
hoursafteradministrationtolarvaeandwithin24
hourstoadults

Atpresentitisdifficulttoenvisionameansofusing
chemosterilantsagainstnaturalpopulationsofmos
quitoesTheapplicabilityorpracticabilityofthere
leaseofsterilemalestomosquitocontrolhasnotbeen
demonstratedasyetFurtherresearchonbiologypop
ulationdynamicsandmigrationofmosquitospecies
isneededAlsoinvestigationsofacombinationof
methodsincludingsourcereductionapplicationofin
secticidesandsterilemalereleaseshouldbeunder
takenApplyingchemosterilantsagainstnaturalpopu
lationsmaybepossiblesincemosquitoescanbesteril
izedasadultsbyfeedingorbytarsalcontactorby
exposingthelarvaeinwaterAlureorattractantmay
befoundtobringadultstobaitsorresidualdeposits
Becauseofthepossiblehazardstootheranimalsand
manthetreatmentofbreedingwatermaybeunde
sirableFurtherresearchontheeffectivenessandhaz
ardsofsuchtreatmentsaswellasthedevelopmentof
mosquitoattractantsshouldbemadeLimitedfieldand
outdoorcagestudieswithtepaasaresidualdeposit
andapholateasalarvaltreatmentshowedthatthe
effectivenessofthesematerialswaslostrapidlyThus
considerableresearchisnecessarytodevelopmethods
inwhichthisnewapproachtoinsectcontrolcanbe
usedeffectivelysafelyandeconomicallyforthere
ductionoreliminationofdiseasecarryingorpestmos
quitoes
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RESEARCHONBIOLOGICALCONTROL

OFMOSQUITOES

WILLIAMRKELLEN

CaliforniaStateDepartmentofPublicHealth
BureauofVectorControlFresno

Biologicalcontrolisnotanewconceptbutitspossi
bleapplicationtomosquitoesandotherarthropodsof
publichealthimportanceisreceivingmoreattention
todaythanatanytimeinthepastThereasonforthis
increasedattentiontobiologicalcontrolhasbeenthe
recognitionthatrepeatedapplicationsofchemical
insecticidescannotprovidelongtermsolutionstocon
tinuingproblemsconcerningmosquitocontrolinfact
chemicalsmayevencreatenewproblemssuchas
developmentofresistantpopulationsformationof
undesirableresiduesandpoisoningofbeneficialin
sectsandwildlifeHoweverchemicalcontrolprovides
uswithtemporarycontrolandthetimetoexploreand
developmorepermanentmeasurestoreducemosquito
populationsbeloweconomiclevelsManybelievethat
thekeytosuchlongtermcontrolwillbeprovidedby
biologicalcontrolandsourcereductionthroughproper
waterandlandmanagement

Biologicalcontrolaccordingtothedefinitionofthe
DepartmentofInsectPathologyUniversityofCali
forniaistheusebymanoflivingorganismstocon
trolundesirableinsectsanimalsorplantsCertain
nonorganismalbiologicalfactorssuchasmetabolic
andgeneticdiseasesortheuseofmalessterilizedby
chemicalsorgammaradiationmaybeincludedinthe
biologicalcontrolconceptwhentheyareusedfbrcon
trollingpests
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Thatphaseofbiologicalcontrolwhichisunder
investigationattheFresnofacilityoftheBureauof
VectorControlconcernsthemicroorganismspatho
genictomosquitoesTheuseofsuchpathogensfor
controliscalledmicrobialcontrol

Microbialcontrolseekstoutilizesuchmicroorgan
ismsasvirusesbacteriafungiprotozoaandnema
todesinthefightagainstmosquitoesJenkins1960
reportedthatabout500speciesofparasitesareknown
toattackarthropodsofpublichealthimportance
Manyofthesenaturallyoccurringcontrolagentsare
pathogensofmosquitoesIfitwerepossibletoestab
lishacontrolprogrambasedonsuchmicrobialagents
therewouldbenoproblemwithtoxicresiduesno
dangerofdestroyingbeneficialinsectsandwildlife
therewouldbeconsiderablylessdifficultywiththe
developmentofresistantmosquitopopulationsand
finallysuchaprogramwouldprovidelongtermbene
fits

Unfortunatelynaturallyoccurringpathogensofmos
quitoesusuallyattackrelativelysmallproportionsof
wildpopulationsandonlyoccasionallyreachepizootic
levelsHoweverifweunderstoodthedetailsoftheir
hostparasiterelationshipsandtherolecertaineco
logicalfactorsmayplayindiseasetransmissionitis
possiblethatwemaybeabletomanipulatecertain
factorstoencourageepizooticsinmosquitopopula
tionsSincemanypathogenshaveresistantresting
stagesdiseaseagentswouldbecomepermanentlyes
tablishedinmosquitobreedinghabitatsFurthermore
itmaybepossibletorearcertainpathogensartificially
inthelaboratoryinlargenumbersfordistributionto
newareasoritmayevenbefeasibletointroduce
mosquitopathogensfromforeigncountriestoestablish
newmosquitodiseasesinCaliforniaDrMarshall
LairdoftheWorldHealthOrganizationdemonstrated
afewyearsagotheFeasibilityofintroducingandestab
lishingmosquitopathogensfromforeigncountries
DrLairdobtainedrestingsporangiaofCoelomomyces
stegomuiaefromSingaporeandintroducedthemtoa
SouthPacificislandtocombatcertainAedesmosqui
toeswhichvectorfilariasisThefunguswassuccess
fullyestablishedandaftertwoyearshadinvadeda
relativelylargenumberofmosquitobreedinghabitats
Theinfluenceexertedbythenewpathogenonthe
totalmosquitopopulationwasnotassessedbutmany
infectedlarvaewereobservedwherenonehadexisted
previously

Thereisnoriskinvolvedinimportingsuchexotic
diseaseagentsastheyareexclusivelypathogenicto
mosquitoesMostfrequentlyimportedbiologicalcon
trolagentsareusedtocombatintroducedpestswhich
becomeestablishedwithouttheirnormallyassociated
pathogensparasitesorpredatorshoweverithasbeen
demonstratedthatsuchintroducedagentsmaybe
highlyeffectiveincontrollingspeciescloselyrelatedto
theirnativehostsItisverydesirablehoweverfirstto
haveathoroughknowledgeofthebiologicalcontrol
agentsnaturallyoccurringwithintherangeofthepest
speciesSuchastudyofmosquitoeshasbeeninitiated
inCalifornia

Coelomomyces
Acontinuingsurveyofmosquitopopulationsin

Californiahasdemonstratedthatatleastoneofthe19
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speciesofafunguspathogenictomosquitoesCoelo
momycesoccursinthestateAdultfemalesofAedes
melanimonandCulisetaincidenshavebeenfound
infectedwithCoelomomycespsorophoraebutdis
easedlarvaehavenotbeenobservedInfectedfemales

studiedinourlaboratoryhadovariesdamagedor
entirelyreplacedbyrestingsporangiaPresumably
theseinfectedadultsacquiredinfectionswhileinthe
larvalstagebutthepathogenicinfluenceofthefungus
wasnotexpresseduntilthehostreachedtheadult
stageTheinfectedfemalesappearednormaland
healthybuttheirreproductivecapacitieswerede
stroyedWebelievethatCoelomomycesisoneofthe
morepromisingpathogensforbiologicalcontroland
weareinvestigatingitsmodeoftransmissionandhost
specificityinthelaboratory

Microsporidia
MicrosporidiaProtozoaarecommonpathogensof

mosquitoesinCaliforniaAlthougheggslarvaepu
paeandadultsmaybeinfectedthediseaseismost
easilyrecognizedinlarvaebecauseofcertaincon
spicuouschangesinbodyshapeandcolorwhich
usuallyaccompanyadvancedstagesofinfectionDis
easedlarvaewithsuchapparentinfectionsarefre
quentlyobservedinCalifornia

Larvaewithapparentinfectionsusuallysuccumb
beforepupationLarvaewithinapparentinfections
maynotbeaffectedadverselyandmaysurviveap
parentlynormallytotheadultstageandtransmit
infectionstotheirprogenytransovarially

Themostcommonlyobservedpathogensofmosqui
toesinCaliforniabelongtothegenusThelohania
Thefollowingmosquitoesareattackedbyatleasttwo
speciesofThelohaniaCulextarsalisCapicalisC
pensCulisetaainornataandAedescinereusdual
infectionshavebeenobservedinCtarsalisandA

cinereusAtleastonespeciesofThelohaniaisknown
tooccurinCulexthriambusCerythrothoraxCuliseta
incidensCparticepsAnophelespseudopunctipennis
franciscanusAedesmelanimonAincrepitusAcata
phullaandAventrovittis

TwospeciesofNosemahavebeenobservedinlar
vaeandadultsofCtarsalisandApfranciscanus
whilemixedinfectionsofNosemaandThelohania

havebeenfrequentlyobservedinCtarsalisOne
speciesPlistophoraisknowntoattackadultsofCuli
setaincidens

Datafromcollectionsmadeinvariouspartsof
CaliforniaindicatethatMicrosporidiausuallyoccur
whereverpopulationsoftheirhostspeciesexisthow
everlevelsofapparentinfectionmayvaryconsider
ablyevenincloselyassociatedlarvalpopulations
Seasonalchangesinlevelsofinfectionpresumably
occurbutlittleinformationisavailableonthissubject

Samplesfrominfectedlarvalpopulationsindicate
thatlevelsofapparentinfectionswithThelohania
usuallyrangefromabout5tolessthan1 however
populationsofCtarsaliswithabout15apparent
infectionshavebeenfrequentlysampledwhilesev
erallarvalpopulationsofCincidenswithabout80
apparentinfectionshavebeenobserved

Althoughhostspecificityhasbeendifficulttodem
onstrateinthelaboratorythereisevidencetosuggest



thatmanyperhapsalloftheThelohaniafrommos
quitoesarehostspecificIthasnotbeenpossiblein
thelaboratorytotransmitThelohaniatohealthylarvae
oradultsofknownhostsbyexposingthemtospores
similarlyattemptstoinfectlarvaebyexposingthemto
tissuesofindividualswhichhadsuccumbedtothe
diseasehavebeennegativeSoilandwatersamples
takenfromareasinthefieldknowntoharbordiseased
larvalpopulationshavebeentestedandfoundnon
infectiveEvidenceforhostspecificitythereforehas
beenbasedentirelyonfieldobservationsofmixed
populationsofdifferentspeciesofmosquitolarvae
infectedwithdifferentThelohaniaUnfortunately
determinationofhostspecificityisfurthercomplicated
bythemanyspeciesofThelohaniawhicharemorpho
logicallysimilarandmustbeidentifiedonthebasisof
slightdifferencesinsporeshapeandsizeThediag
nosticvalueofcertaincytologicalcharacteristicsof
developmentalstagesofThelohaniahasnotbeendem
onstrated

Hostparasiterelationshipsbetweenmosquitoesand
Thelohaniaarenotsimplenormaythesameoreven
similarrelationshipsexistforeachspeciesofhostand
pathogenStudiesofCtarsalisinfectedwithTcali
fornicaforexamplehavedemonstratedthatthesex
ofthehostmayplayaveryimportantroleinhost
parasiterelationshipsEggslaidbyinfectedCtarsalis
maycontainfromonetoabout50monoandbinu
cleatetrophozoitesofTcalifornicaFirstandsecond
instarsiblinglarvaefrominfectedeggraftsdonot
exhibitapparentsignsoftheirinfectionsLateinthe
thirdlarvalstadiumhowevermalelarvaebeginto
developconspicuouswhiteareasinthethoraxand
abdomenSuchwhiteareasarecreatedbymassesof
pathogensundergoingsporogonyinthetissuesofthe
hostThemalelarvaebecomepackedwithmassesof
sporesandsuccumbtotheirinfectionslateinthe
fourthlarvalstadiumSisterlarvaedevelopnormally
anddonotshowapparentsignsoftheirinfections
theypupatenormallyandemergeasapparently
healthyadultsInfectedfemalesofCtarsalisdonot
harborsporesTheysuppressthesporogoniccycleof
Tcalifornicaandsurvivetotransmitinfectionstotheir
progenytransovarially

Infectedeggraftsofseveralspeciesofmosquitoes
havebeencollectedinthefieldandrearedinthe
laboratoryObservationsofinfectedeggshaveindi
catedthathostparasiterelationshipsofdifferentspe
ciesofmosquitoesnotablyCulexapicalisCerythro
thoraxCpeusCthriambusandCulisetaincidens
arenotsimilartothatobservedinCtarsalis

InfectedraftsofCincidensobservedinthelabora

torygaverisetosiblinglarvaewhichsuffered100
mortalityinthefourthlarvalstadiumlarvaedevel
opedapparentinfectionsandmassiveaccumulations
ofsporesIncontrastinfectedsiblingpopulationsof
CerythrothoraxandCthriambussufferedverylow
levelsofmortalityandonlyarelativelyfewindividuals
developedapparentinfections

InfectedeggsofCpeasgavearisetolarvaewith
apparentinfectionsbutsuchindividualsfrequently

survivedtotheadultstagehoweverthesesurviving
adultsdidnottransmitinfectionstotheirprogeny
transovariallyCapicalislarvaeinfectedwithTbe
nignausuallysurvivedtheirapparentinfectionsand
transovariantransmissionsofthepathogenshavebeen
observedinthelaboratoryThedetailsoftheserela
tionshipshavenotbeenstudied

Theinfluenceofinapparentorsublethallarvalin
fectionsonthefecunditybehaviorandsurvivalof
resultingadultsarelittleknownanditisobviousthat
muchremainstobelearnedaboutmosquitoesand
theirmicrosporidianpathogensbeforewecanevaluate
theroleMicrosporidiaplaysinthenaturalregulation
ofmosquitopopulationsMoreoverstudiesarecon
tinuingtodeterminethepossibilityofestablishingnew
infectionsinwildpopulationsbyexposinglarvaeto
therestingsporesofMicrosporidia

Virus

InourlaboratorymanylarvaeofCulextarsalisin
fectedwithapossiblepolyhedrosisvirushavebeen
observedandcertainpreliminarystudieshavebeen
conductedtoelucidatethepathologyandmodeof
transmissionofthediseaseInfectedfourthinstarlar

vaewerefirstcollectedfromsmallstagnantpondsin
anirrigatedpastureinMaderaCountyManyofthese
larvaebecamemoribundinthelaboratoryTheirabdo
mensbecameabnormallycurvedorSshapedandthe
lateralthoracicareasandanteriorabdominalsegments
becameinflatedwithhemolymphDevelopingadult
structuressuchaswingslegsantennaeandmouth
partswerepartiallydestroyedormalformedwhilethe
thoraciccuticleandoccasionallycertainoftheab
dominalsegmentsdevelopedhardshinyblackspots
about50100micronsindiameterLarvaeexhibiting
thesesignsinvariablydiedinthefourthinstarand
usuallyremainedattachedtothewatersurfaceafter
deathTetragonalinclusionbodieswereobservedin
nucleiofhypodermalcellsanddevelopingadultleg
wingandantennalbudsSeveraltestswereperformed
inthelaboratorytodeterminetheinfectivityofinclu
sionbodiesanddiseasedlarvaebutconsistenttrans
missionwasnotobtainedItwasconcludedthatan

infectiveagentwaspresentandpossiblyitwasa
nuclearpolyhedrosisvirus

Manyotherpathogenicbacteriaandfungihave
beenisolatedfromvariousspeciesofmosquitoesin
Californiaandinvestigationsconcerningtheirhost
parasiterelationshipsdistributionsandseasoninci
dencesarecontinuingIfsuchdiseasescanbesuccess
fullyestablishedinlaboratorycoloniesofmosquitoes
opportunitywillbemadeavailabletostudyfactors
influencingtheirtransmissionandtoevaluatethefeasi
bilityofapplyingtheminbiologicalcontrol
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SIDEEFFECTSOFPESTCONTROL
PROGRAMSONWILDLIFE

ELDRIDGEGHUNT

GameManagementBranch
CaliforniaStateDepartmentofFishandGame

Thebenefitsandliabilitiesofpestcontrolprograms
involvingtheuseofmodernagriculturalchemicalshas
beenwidelydiscussedinrecentmonthsInterestin
thissubjecthasbeenstimulatedbypublicityreferring
totheunwiseuseofpesticidesandtheresultingside
effectsonnontargetanimalsInreplytotheclaimsof
misuseandunjustifiablelossofbeneficialanimalshave
comecounterclaimspointingoutthebenefitsderived
fromtheuseofpesticidesandtheprecautionstakento
protectthepublicfromadverseeffectsofthesetoxic
materialsThecontroversyoverthedesirabilityofthe
widescaleapplicationofcertaingroupsofpesticidesis
continuingHoweveritisgenerallyconcededthat
pesticideswidelyusedhavecontributedtothepublic
goodandtheirusewillbecontinuedAlongwiththis
acceptanceofcontinuedpesticideusagehascomea
demandfortheappraisalofthesideeffectofpesticide
useonmanhiswildanddomesticanimalsandtheir
environmentMypresentationtodaywillpertaintothe
sideeffectsofpestcontrolprogramsonsomewildlife
speciesandtheirenvironment

Theeffectsoftoxicmaterialsonwildanimalsmay
beclassifiedasbeingeitherdirectorindirectDirect
effectsresultindeathordebilityshortlyafterexposure
toatoxicchemicalThesereactionsareusuallyrelated
toasingleexposuretoahighlytoxicchemicalora
chemicalofmoderatetoxicityappliedatahighrate

InCaliforniathereportedlossesofnontargetfish
andwildlifefromthedirecteffectsofpesticidesis
smallconsideringthetremendousamountsoftoxic
materialsappliedtoareasinhabitedbyfishandwild
lifeThisobservationisbasedonrecentfieldinvestiga
tionsbyDepartmentofFishandGamepersonneland
informationregardingfishandwildlifelossessub
mittedtoourDepartmentbyprivateindividualsand
otheragenciesHoweverinadditiontotheknown
lossestherewereundoubtedlysomeinstanceswhere
losseshaveoccurredthatwereeithernotdiscoveredat
allwerenotattributedtopoisonsorwerenotdiscov
eredintimetodeterminecauseofdeathWebelieve
thejudiciousregulationoftheuseofagricultural
chemicalsbythecountyandstatedepartmentsof
agriculturearelargelyresponsibleforholdingwildlife
lossesfromdirectpoisoningatalowlevel

Theindirecteffectsofpesticidesonfishandwildlife
areofthegreatestconcerntoourDepartmentThese
effectslikedirecteffectsmayalsoresultindeathor
debilitytoananimalHowevertheyareusuallymore
insidiousinactionandmaynotbecomeapparentfora
lengthyperiodoftimeafterexposureTheseeffects
mostoftenfollowmultipleexposurestochemicalsof
sublethaltoxicityTheendresultmaybedeathor
weaknessofananimaloraphysiologicalimpairment
suchasthesuppressionofreproduction

Thetoxicantsinvolvedinthistypeofpoisoningare
usuallyoflowacutetoxicitymanyareaccumulative
inactionandsomecanbestoredinanimalfleshThese
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propertiesarefoundespeciallyincertainmembersof
theDDTfamilyofinsecticides

Therearefourmajorcategoriesofindirecteffects
ThefirsthastodowithfaunaldisplacementExamples
ofthisareseenwhenthechemicalcontrolofone
speciesresultsintheincreaseofanotherspeciestothe
extentofthelatterbecomingapestThisoccursmost
oftenwithinsectsSomebiologistsbelievethatthe
predatorpreyrelationshipofforestandrangeanimals
iseffectedbythisphenomenonForexamplethedras
ticsuppressionofpredatorsofrodentsbypoisoning
maybeafactorincausingapopulationexplosionof
rodents

Thesecondcategoryofindirecteffectsofpoisonson
wildlifepertainstochemicalalterationsspecifically
thealterationofacontrolchemicaltoadifferentmate
rialThisalterationcantakeplaceintheenvironment
orinananimalbodyExamplesaretheconversionof
heptachortoheptachlorepoxideinthebodiesofwild
animalsTheepoxidehasbeenfoundtobeuptofour
timesastoxicastheparentcompoundtosomeanimal
speciesNegherbon1959

Thethirdcategoryofindirecteffectsinvolvesthe
interferencewiththefoodchainTheremovalofa
foodsourcefromthetoxiceffectsofpesticidesisa
dramaticexampleoffoodchaininterferenceAspecific
exampleisthereductioninthepopulationofAtlantic
salmonintheMiramichiRiverNewBrunswickdue
tothedestructionofthefoodsourceofthisfishby
DDTKeenleyside1959

Anotherpotentialhazardinvolvingthefoodchain
arisesfromtheassimilationandtransferofatoxic
chemicalfromoneorganismtoanotherSecondary
poisoningofdogsorcoyotesby1080poisonedsquirrels
isanexampleoffoodchainpoisoningSecondary
poisoninginthiscaseisduelargelytothefactthat
dogsandcoyotesareverysusceptibletothetoxic
effectsof1080Theamountof1080containedinthe
bodyofonepoisonedsquirrelisoftenenoughtokill
acoyote

Asimilartypeofpoisoninginvolvingthetransferof
atoxicchemicalfromoneorganismtoanotherinthe
foodchainmayoccurinvolvingcertainmembersof
theDDTfamilyofinsecticidesInthiscasetheamount
oftoxicantinvariousorganismsmaybuildupslowly
overalongperiodoftimeThefactthatmostmembers
oftheDDTfamilydonotbreakdownrapidlyafter
applicationindicatesthattheymayprovideafocusfor
contaminantsforyearsMostchemicalsinthisgroup
arealsofatsolubleandarereadilyabsorbedintofatty
tissueRecentstudieshaveindicatedthatwhenDDT
andotherchlorinatedhydrocarbonsareintroduced
intowatertheyarerapidlyremovedfromthewaterby
variouslivingorganismsandbydetritusHolden
1962HuntandBischoff1960Itisbelievedthatthe
greateramountistakenupbylivingorganismsThese
organismsmayvaryinsizefrommicroscopicplankton
tolargevertebratesthatinhabittheaquaticenviron
mentIthasbeenfoundthatvariousaquaticanimals
haveconcentratedchlorinatedhydrocarboninsecti
cidesintheirbodiestolevelsoverahundredthousand
timesthecalculatedrateofapplicationTheDepart
mentofFishandGamehasconductedtwostudiesthat
illustratetheaccumulationofDDDandtoxapheneby



variousmembersofafoodchainThesestudieswere

madeatClearLakeLakeCountyandBigBearLake
SanBernardinoCounty

DDDwasappliedtoClearLakein1958forgnat
controlattherateof1partoftoxicantto50million
partsofwater02ppmDDDresiduesashighas
109ppmwerefoundinplankton983ppminplank
toneatingfish2690ppmincarnivorousfishand2134
ppminfisheatingbirdsTheresiduelevelsfoundin
thesefoodchainorganismsrangedfromapproximately
500to130000timesthoseofthecalculatedrateof
application

ToxaphenewasappliedtoBigBearLakeattherate
of2ppmforthecontrolofroughfishResiduesofthis
toxicantwerefoundinplanktonatlevelsof73ppm
ingoldfishat200ppmandinthefatofapelicanat
1700ppmThisrepresentsanincreaseoffrom350to
8500timesthecalculatedrateofapplication

Thefourthcategoryofindirecteffectsconcernsre
ductioninreproductivepotentialsresultingfromthe
ingestionoftoxicchemicalsThesuppressiveeffecton
thereproductionofbirdsofDDTandotherchlorin
atedhydrocarboninsecticideshasbeendemonstrated
intestswithpennedquailandpheasantsconducted
bybiologistsoftheUSFishandWildlifeService
DeWitt1958DeWittandGeorge1959 Inone

seriesoftestsitwasfoundthatbobwhitequailwhose
dietcontained90ppmofDDTproducedeggswhose
fertilitywas30lowerthanthatofcontrolbirdsThey
produced33fewerchicksperhenand800more
cripplesthandidquailondietsuncontaminatedby
DDTMorethan90ofthechicksfromtreatedbirds
diedwithinsixweekseventhoughpesticideswerenot
fedtothechicksthemselves

In1962theDepartmentofFishandGamecon
ductedapilotstudytoexplorewhateffectsifany
DDTusedinriceculturehadonreproductioninwild
pheasantsandalsowhatlevelsofchlorinaedhydro
carbonresidueswerepresentintissuesofthesebirds
HuntandKeith1963Brieflyinformationoneffects

onreproductionwereobtainedbycomparingthepro
ductionofviableyoungfromapopulationofpheasants
residinginanareawherenoinsecticideswereused
withthosefromanareawhereinsecticideswere

appliedinnormalagriculturalpracticesTostartthe
studypheasantnestswerelocatedinbothareas
Afteraclutchwaslaidthehenandeggswerecol
lectedTheeggswereplacedinanincubatorand
tissuesamplesforinsecticideresidueanalyseswere
takenfromeachhenEggswereincubatedandthe
resultingyoungraisedinpenstosixweeksofageA
lossafterhatchingofyoungfromtheareatreatedwith
insecticidewasapproximatelytwiceasgreatasthat
inthecontrolareaBecauseeggsandyoungfromareas
receivedthesametreatmentduringthehatchingand
rearingprocessthedifferenceinlosswastentatively
attributedtoinsecticides

Residuesashighas3000ppmDDTwerefoundin
fattytissueofoneoftheparentbirdsAlevelofDDT
inexcessof1000ppmwasfoundinoneoftheegg
yolksandresidueinexcessof200ppmwasfoundin
achickthatdiedshortlyafterhatchingTheresultsof
thisstudysuggestthatthetransferoflargeamountsof
residuesfromthefemaletotheyoungthroughtheegg

significantlyloweredthenumberofviableyoungpro
duced

Wehopethatthispresentationhascontributedto
anunderstandingofsomeofthedifferentwaysthat
wildlifecanbeaffectedbymodernpesticidesItis
importanttorememberthattheproblemsatRichvale
ClearLakeandBigBearLakeoccurredfollowing
applicationofinsecticidesateitherrecommendedlev
elsorinthecaseofthelaketreatmentatlowerlevels
thanwouldbeusednormallyforinsectcontrolina
terrestrialsituationOurstudieshavejustscratched
thesurfaceintheunderstandingofindirecteffectsof
thelonglivedchemicalsonwildlifeWedonotknow
theextentoftheseproblemsWehavelearnedthat
therearesomeseriousproblemsassociatedwiththe
useoftheDDTgroupofchemicalsinparticularand
wehavebeenabletodefinecertainproblemareas
Weintendtocontinueworkingintheseproblemareas
andhopethatourfindingswillbeofvaluetoyouin
planningyourmosquitosuppressionprograms

Incontrolprogramsthereisanaturaltendencyto
concentrateonthetargetanimalswithlittleconsidera
tiongiventosideeffectsandlongtermecological
factorsWehavenotedthatinmosquitocontrolactivi
tiesinthisstatetherehasbeenanawarenessofside

effectsexhibitedwhichiscertainlyabovethelevelof
thatshownbymanycontrolagenciesTherecent
YosemiteConferenceonWildlifeManagementand
MosquitoSuppressionwaswitnesstothisfactIn
closingwewishtourgethatyoucontinuetolookat
thebroadpictureinyourcontrolactivitiesOurgoal
shouldbetomaintainanenvironmentamenableto

bothhumanbeingsandwildlife
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PANELRELATEDPROBLEMSOFINTEREST
TOLOCALCONTROLAGENCIES

NORMANFHAURETModerator

MrHauretThisafternoonspanelistswilltryto
considersomeoftheproblemareasotherthanmos
quitocontrolwithwhichlocalagenciesaresometimes
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facedWeareallobligedtoaskourselvesfromtime
totimehowwerelatetothesetypesofproblems
whethertheyarebeingadequatelymetbyotheragen
ciesandwhetherwehavearesponsibilitytounder
takeabroaderapproachtovectorcontrol

DrLeoKartmanoftheUSPublicHealthService
whohashadagreatdealofexperienceinlaboratory
workandfieldepidemiologicalstudiesinvectorcon
trolwillpresentthefirstsubject

MICETHATMARTHELANDAUNITARY

VIEWOFPUBLICHEALTHAND

VECTORABATEMENT

LeoKartman

Iwouldliketobeginwithafewwordsaboutecol
ogyThisseemstobeabsolutelynecessarythesedays
ifonesetsouttodiscussbiologicalmedicaloreven
sociologicalproblemsAsamatteroffactinatleast
onecountrycertainecologicpreceptshavebeen
elevatedtothestatusofadoctrine

Itakeitthatintheecologicalviewonemustsub
scribetothephilosophyofwholismandlookatthe
totalenvironmenttheecosystemThenaturalworld
offersusapictureofcompetitionanddependencya
worldwherenoorganismisaloneThusasTansley
1935putittheecosystemistheinteractionrsystem
comprisinglivingthingstogetherwiththeirnonliving
habitat includingnotonlytheorganismcomplex
butalsothewholecomplexofphysicalfactorsforming
whatwecalltheenvironment seeEvans1956

Itwouldbeoutofplaceheretogointoamore
elaborateexplanationofthenatureoftheecosystem
Whatisimpliedforusistheobsolescenceoftheidea
ofcompartmentalizingsuchconceptsasvectorand
reservoirhostandparasiteortheproblemsofpublic
healthagricultureindustrialpracticeanthropology
andperhapsevenpsychologyMorethanthatitshould
beperfectlycleartoeveryonethatmansitsontopof
thisnaturalpyramidandmostofhisactivityisoccu
piedwithmanipulatingtheecosystemswithwhichhe
isconcernedAccordinglyinpublichealthalthough
attentionmustbegiventothemostpressingproblems
firstbetheyvectorsorreservoirsitiswelltothinkof
vectorsandreservoirsasemergingfromthesame
PandorasboxinthehouseholdofnatureUltimately
allvectorreservoirproblemsmustbesurveyedre
portedmanagedandeliminatedwherenecessary
Thisrefersnotonlytovectorsintheconventional
sensebutalsotostreamsaircurrentsfecalmatter
andotherinertcarriersasexemplifiedbythesection
inBiologicalAbstractsunderPublicHealthtermed
DiseaseVectorsInanimate

Iwouldliketoputthesestricturessomewhataph
oristicallyasfollowsthecognizanceofasinglevector

FromtheUSDepartmentofHealthEducationandWelfare
PublicHealthServiceCommunicableDiseaseCenterTech
nologyBranchSanFranciscoFieldStationSanFrancisco18
California
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problemistherecognitionofallvectorproblemsand
isatthesametimetheproblemoftheirtransformation
BythisImeansimplythatasobserversandmanipula
torsofcertainfactorsintheecosystemrecognizedas
beingnoxioustomankindwearemorallyboundto
transformallsuchfactorsinamannerthatwithina
soundecologicalschemewillpreventtheirdisruptive
anddestructiveeffectsonthehumanenterprise

Letmeillustratebywayofapersonalexperience
DuringWorldWarIIIspentaconsiderableperiod
inmalariasurveyandcontrolworkintheAfrica
MiddleEasttheatreWewereengagedintreatinghuts
inavillagenearDakarFrenchWestAfricawith
DDTspraysforcontrolofanophelinemosquitoesThe
workhadprogressedwellforseveraldayswhenan
elderlyAfricanmancamebyandaskedmetofollow
himtohishutWhenwewereinsideheverycarefully
pulledhisbeddingasideandpointedoutscoresof
bedbugsinthewoodenframeThenhescoopedupa
handfulofsandfromthefloorandthisliterallywas
alivewithfleasTheseareterriblecreatureshesaid
Surelysirifyouarealreadyspendingyourtimekill
ingthemosquitoescanyounotalsokilltheircousins

Inpracticaltermsmybriefexcursionintoecologic
ideasrelatesdirectlytotherecognitionbyyourAsso
ciationsometimeagothatitsobjectivesaimtopro
motecooperationamongthoseconcernedwithand
interestedinsubjectsrelatedtomosquitocontrolI
presumethattheserelatedsubjectsarenotonly
gnatsflieswaspsandotherarthropodpestsand
vectorsbutalsorodentsbatsbirdsandotherverte
bratesintimatelylinkedtothearthropodvectororin
themselvesharmfultomanswellbeingThusby
micethatmarthelandIrefernotonlytorodents
buttoallvertebratepeststhatrepresentathreattoour
landourhumanpopulationoursocioeconomicpros
perity

AsyouallknowthelawsintheCaliforniaHealth
andSafetyCode1961relatingtomosquitoabate
mentdistrictsandmosquitocontrolspecificallyrefer
totheraisingoffundsforandtheadministrationby
districtboardsofthedestructionandexterminationof
ratsAccordinglyitdoesnotappearunrealisticfor
yourinterestsandactivitiestobecomeintegratedin
whatisreferredtoasvertebratepestcontrolHoward
1962 Thegreatvarietyofproblemsinthisareais
illustratedbythewealthofmaterialpresentedat
thefirstCaliforniaVertebratePestControlConfer
ence1926heldatSacramentoayearago

Historicallyitisprobablytruethattheinitialtype
ofrodentcontrolworkprimarilyhadeconomicobjec
tivesDuringthefirstdecadeofthiscenturythefed
eralbiologicalsurveyprogramwasmainlyconcerned
withstudiesofbirdsandmammalsintheireconomic

relationtoagricultureandstockraisingInthatperiod
therewasagrowingcooperationamongfarmersto
controlrodentsinKansasforexampleandsuccessful
poisoningcampaignswerecarriedoutintheNevada
mouseplagueof190809Itwasduringthesameperiod
thatstrychnineformulationsweredevelopedforthe
controlofgroundsquirrels

Therecordsuggestshoweverthatastrongerim
petustovertebratepestabatementwasgivenbythe
discoveryoftheessentialroleplayedbycertainani



malsinzoonosessuchasplagueRockyMountain
spottedfeverandrabiesInconsequencetheFederal
PublicHealthServiceauthoritiessoughtimprovement
infieldcontroltechniquesandtheyinitiatedinvestiga
tionsinthenaturalhistoryandepidemiologyofseveral
diseasesPlaguewasprobablythefirstdiseasetocome
undersystematicstudyandthePublicHealthService
hascontinuedtheworktothepresenttime

InCaliforniaasearlyas1909astatelawwasen
actedgivingauthoritytolocalhealthagenciesto
enforcethecontrolofgroundsquirrelsLaterin1917
astatelawwaspassedthatdesignatedrodentcontrol
tobeaspecificfunctionoftheagriculturalregulatory
machinerySection1395oftheAgriculturalCode
authorizescontroloffieldrodentsinwhichdiseases
transmissibleandinjurioustohumansarereservoired

WhatarethesediseasesItisnonewstoyoutobe
toldthatrodentsareinvolvedashostsofanumberof

zoonosesEversincetheearlyurbanratborneepi
demicsofplagueinSanFranciscostimulatedinterest
inthatdiseasetheinfectionhasbeenfoundinmany
areasofthestateinwildrodentsFigure1showsthe
distributionoftheinfectioninavarietyofrodentsand
theirectoparasitesthroughoutthestatefrom1927to
1961Since1927therehavebeenonly17authenti
catedhumanplaguecasesinCaliforniaUpto1915
about24humancaseswereattributedtogroundsquir
relsintheSanFranciscoBayareaMeyer1942The
sourceofexposureinhumancasessince1927isshown
inTable1Thesecaseswereassociatedwithground
squirrelschipmunksmarmotsandrabbitsinthat
orderofimportanceOnlyintheYrekacasein1942
werefieldmicesuspected

Fieldmiceneverthelessappeartoplayaveryspe
cialroleasreservoirsofplagueinfectionRodentslike
MicrotusandPeromyscusseldomarenoteddyingfrom
plaguebuttheyandtheirfleasareknowntobein
volvedintheenzooticmaintenanceofplaguefoci
Thesefocicanbethoughtofashotbedsofinfection
withPasteurellapestisratherthanaspoolsofplague
thediseaseOccasionaltidalwavesofdiseasemay
forminthisseaofinfectionduetoecologicconjunc
tionofanumberofcomplexnaturalphenomenaThus
inviewingtheproblemofcontrolitisimportantto
distinguishbetweenthemanagementofrodentpopu
lationstoalevelwhereindiseaseiseliminatedorof
controllingapopulationtotheleveloferadicating
infection

Mentionofplagueofcourseconjuresupvisionsof
commensalratsFortunatelyratsappearnottohave
beenassociatedwithhumanplagueinfectionsinCali
forniasincetheearlydecadesofthiscenturyNever
thelessjustafewyearsagowefoundaninfected
RattusnorvegicusinnorthernSanMateoCounty
theinfectionhavingbeenacquiredbycontactwith
anepizooticfocusinwhichMicrotuscalifornicuswas
theprincipalrodentpopulationKartmanetal1960
Thedataalsoshowedthatratsinvadingterritoryoc
cupiedbyMicrotuswereinfestedwithwildrodent
fleasStarkandMiles1962

Thefirstclearcutevidenceoftransferofplaguein
fectionfromwildrodentstocommensalratsinCali

forniawasreportedbyMeyerandHoldenried1949

Theirstudyestablishedtheexistenceofplaguein
CitellusbeecheyiRnorvegicusandRrattussspona
ranchnearSantaPaulaVenturaCountyTheevidence
indicatedthattheinfectionhadbeentransferredfrom

thegroundsquirrelstotheratsviasquirrelfleas
Thereismuchevidencethatatransferoffleastakes

placeamongrodenthostsbothintraandinterspecifi
callyOurlaboratoryconductedfieldtestswithMicro
tusfleastaggedwitharadioactiveisotopeCerium
inwhichitwasshownthatdailytransfersoffleasfrom
voletovoleoccurredoveraperiodofseveralweeks
unpublishedTransferoffleasfromvolestocom

mensalratsalsowasobservedinthesestudiesHart
welletal1958

Insuburbanareasstateparksrecreationalareas
ranchesandaroundrefusedumpsgroundsquirrels
fieldmiceandotherwildrodentscomminglewith
commensalratsUnderthesecircumstancesanex

changeoffleasmayattimesbethemeansfortransfer
ofplagueinfectionandthusendangerthepublic
healthInasituationofthistypethecommensal
rodentmustbeconsideredanessentiallinkinthe

chainofinfectionfromnaturetomanConsequently
ifthehumancommunityistobeprotectedanattack
mustbemadetoreduceorexterminateratpopula
tionsandtheirectoparasites

AsfarasIhavebeenabletodeterminethecurrent
informationoncommensalratsinCaliforniaiswith
fewexceptionsratheruncertainForanumberof
yearstheBureauofVectorControlCaliforniaDepart
mentofPublicHealthhascarriedoutsurveysofcom
mensalrodentsinrefusedisposalsitesservingsev
eralcommunitiesofwesternFresnoCountyReports
19571959totheHealthOfficerFresnoCounty
HealthDepartmentgenerallyindicateacontinuous
infestationofRnorvegicusduringtheperiod1956
1958Table3

Interestinthesedumpswasheightenedinthe
latefallof1956withthediscoveryofXenopsylla
cheopisonNorwayratsfromFirebaughandMen
dotaTrappingatFirebaughhadrevealedhigh
densitiesofratsthoseatMendotawerenotso
numerous

AsurveyofotherWestsidedumpswasunder
takentoseeifthisfleawasabundantelsewhere

TrappingatDosPalosTranquilityandSanJoa
quindisclosedthateachoftheseopenrefuse
dumpsalsohadhighNorwayratpopulationsbut
withtheexceptionofSanJoaquinnofurtheroc
currencesofXcheopiswerenoted

Thissituationisofinterestbecauseofthees

tablishmentofXcheopispopulationsinagener
allyaridinlandenvironmentInterestisfurther
heightenedbecauseofthehighdensitiesofNor
wayratsoccurringonalloftheseopenrefuse
dumpsAllfleassubmittedforplaguetesting
werefoundtobenegativehowever

AssociatedwiththeNorwayratswerePero
myscusmaniculatusandMusmusculuspopula
tionsOtherfleaspeciesrecoveredwereLepto
psyllasegnisMonopsylluswagneriandNosopsyl
lusfasciatusAnimalsinfrequentlycapturedin
cludedMicrotuscalifornicusReithrodontomys
megalotisandCitellusbeecheyi
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TABLE1HumanplaguecasesinCalifornia19271962andtheirprobablesourceofexposure

Year Location

1927 NearClaytonContraCostaCounty

1928 FortOrdMontereyCounty

1928 NearSantaYnezSantaBarbaraCounty
1928 SantaCruzCounty
1933 BigBearSanBernardinoCounty

1934 PosoCreekTulareCounty

1936 LakeTahoePlacerCounty
1936 28miNSanSimeonMontereyCounty

1937 HuntingtonLakeFresnoCounty
1941 NearMontagueSiskiyouCounty

1941 MtShastaSiskiyouCounty

1942 NearYrekaSiskiyouCounty

1947 FitzhughRangerStationModocCounty
1949 JessValleyModocCountynotconfirmedbylaboratory
1956 UpperCuyamaValleyVenturaCounty
1959 YosemiteParkMariposaCounty

1959 SonoraTuolumneCounty

CourtesyofKFMurrayStateofCaliforniaDeptofPubHealthBurofVectorControl

Disease

Westernequinevirus

Relapsingfevertickborne

RockyMountainspottedfever
Tularemia

Typhusfever endemic

Coloradotickfever

SourceStateofCaliforniaDepartmentofPublicHealthMorbidityRecords

ControlmeasureswereinitiatedattheFire

baughandMendotadisposalsitesAtFirebaugh
thisconsistedofatemporarycleanupofthedis
posalsiteandthesimultaneoususeofwarfarinin
baitboxesByApril1957noratsweretrappedat
thissiteandnoneweretakenuntilMarch1958

whenoneratwascapturedThisdisposalsitehas
sincebecomereinfestedwithRattusnorvegicus
butnofurtherrecoveriesofXenopsyllacheopis
havebeenrecorded

Exposure

Plagueinfectedgroundsquirrelsfoundinvicinity16
of147

Soldiercampedwhereplaguefoundearlieringroundsquir
rels

Evidenceofgroundsquirrelepizootic

ManhadvisitedcabinevidenceofgroundsquirrelsEpi
zooticpossible

Boyvisitedranchwhereplagueinfectedgroundsquirrels
found

Womanburieddeadchipmunkweekbefore

Boycuthandwhilecleaningbrushrabbit
Girlbittenbychipmunk

Cbeecheyipopulationinareahadbeenheavyalmostdis
appearedjustbeforeonset

Squirrelsandchipmunksinareadeadsquirrelseenweekbe
foreNoobviousepizootic

Childplayedinhayhauledinfromareaofpriorground
squirrelplagueMousecarcassesfoundinhayMarmotshad
disappearedinvicinity

Boyhadhandledsickmarmot
Girlhadhandledsickmarmot

Manvisitedsiteofgroundsquirrelepizootic

Boycampedwhereagroundsquirrelandchipmunkepizoo
ticapparentlyhadoccurred
Evidenceofgroundsquirrelepizooticbehindresidence

TABLE2HumancasesofselectedzoonosesreportedinCalifornia19511961

1951 1952195319541955195619571958195919801961Total

22 375 14 22 6 14 3 37 2 1 2 498

3 4 5 2 3 3 2 3 8 8 39

3 2 1 1 5 4 3 2 0 21

11 8 18 12 7 5 2 6 4 3 3 77

12 4 10 3 4 4 10 4 4 2 1 58

Nodata 4 17 2 7 7 37

Nocontrolmeasureswereinstitutedatthe
Mendotadisposalsituntilearlyin1958Atthis
timethetrenchandcovermethodofrefusedis

posalwasinitiatedreplacingtheformeropen
trenchoperationArodentsurveyjustpriorto
thischangeoverfoundaheavyinfestationofNor
wayratsstillpresentandanaverageofsevenX
cheopisperratSubsequentsurveysshowedan
absenceofratsandnorecoveriesofXcheopis
JEBrookspersonalcommunication
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TABLE3CapturesARattusnorvegicusinwestsidedump
sitesFresnoCounty

Localitiesand
dates

Mendota
1956
1957
1958

Firebaugh
1956
1957
1958

32

DosPalos
1956
1957
1958

Tranquility
1956
1957
1961

SanJoaquin
1956
1957
1958
1961

Trap
nights

96
120

75

120

96
50

24
48

50

96
96
48

48

48
24

24

Number Ratsper
ofrats trapnight

17
55

0

59
0

9

10

19

13

36

29
17

19

13
11

16

17
45
00

49
00
18

42
40

26

37
30

35

40
27
46
66

SourceStateofCaliforniaDepartmentofPublicHealth
BureauofVectorControl

ThereportofBeckandcoworkers1950ontyphus
feverinCaliforniaalsopointstotheprevalenceofrats
Surveysconductedin16countiesshowedthatof1718
rodentstrapped1126wereRnorvegicus280were
Rrattusssp176wereMusmusculusandthere
mainderwasmadeupofvariousgroundsquirrels
woodratsfieldmiceandotherwildrodents

Theannualreportfor1957ofthePasadenaHealth
Departmentindicatesthatduringthatyear1076
requestswerereceivedforvarioustypesofenviron
mentalhealthservicesItisofinteresttonotethat

rodentcomplaintsconstituted415 andmosquito
complaintswere27ofallrequestsforservicesre
ceived

Whenonelookscriticallyattheratpopulationof
alargemetropolislikeSanFranciscothewordsof
HansZinsser1960cometomindManandtherat
willalwaysbepittedagainsteachotherasimplacable
enemiesFigure2indicatesinageneralwaythe
trendintheSanFranciscoratpopulationOver50
thousandratsweretrappedina10yearperiodabout
90wereRnorvegicusandtheremainderRrattus
sspAlthoughthenumberofratstakenin1960was
about25ofthetotaltakenadecadeearlierthe
numberofinfestedpremisesshowednosubstantial
decline

Therewouldbelittlepointincontinuingtomultiply
theserandomexamplesManyofyouareinaposition
tocitemuchbetterdataandIknowthatexamplesof
successfulrodentcontrolcanbepointedoutby
workersincountyandotherlocalhealthagencies
NeverthelessatthisjunctureIwouldliketocomment
brieflyoncertainaspectsoftheratsituationinCali
forniaFortunatelyMrJoeBrooksoftheBureauof

VectorControlhasverykindlyallowedmetopresent
someofhisobservationsHehaspreparedamapthat
showsthedistributionofNorwayratsinCalifornia
basedoncurrentlyavailablerecordsThelargestcon
centrationsoccurintheSacramentoValleyandalong
coastalareasMrBrooksevaluatesthesituationin
thericegrowingregionsinthefollowingaccount

Riceisoneoftheimportantfieldcropsgrown
inCaliforniaRiceacreageinthisstategrewto
over450000acresin1954butinrecentyears
acreageallotmentswereimposedandthearea
involvedcurrentlyisapproximately300000acres
Mostofthisricecultureoccursinthecentral

SacramentoValleycountiesofGlennColusaYolo
andSutter

Norwayratsoccurinhighdensitiesinand
aroundthesericefieldsThattheycauseaconsid
erableeconomiclossisnotdoubtedbuttheactual
extentorestimateddamageisnotknownordocu
mentedTheyalongwithmuskratsandcrayfish
damagecheckswiththeirburrowsandcertainly
consumesomeportionofthematuringrice

Hereisacasewhereamosquitoabatement
districtcouldstepinandundertakeavertebrate
pestcontrolprograminconjunctionwithitsmos
quitocontrolworkTheeconomiclosscausedby
theseanimalscouldbedocumentedtoshowjusti
ficationforaprogramofthissort

Ofpassinginterestisthehypothesisthatprob
ablyagoodpercentageoftheNorwayratsand
muskratsarecarryingleptospiresHoweverdue
totheextremelmechanizationofthericeindustry
leptospirosisisnotahumanoccupationaldisease
inthisareaTheideaisworthinvestigatingnev
ertheless

AnothermappreparedbyMrBrooksillustratesthe
currentlyknowndistributionofthesubspeciesor
varietiesofRrattusinCaliforniaIngeneralthedis
tributionissomewhatsimilartothatoftheNorwayrat
exceptthatthepatternshowsatendencytowardinva
sionofcertainsuburbantyperesidentialareasIna
personalcommunicationMrBrookshasafewremarks
ofinterestonthismatter

Recentlywehavewitnessedanemergingpat
ternofroofratinfestationthatiscommontocom
munitiesfromPasadenatoSacramentoThisisthe
movementoftheroofratintothebetterresiden

tialareasofcitiessuchasPasadenaBakersfield
FresnoStocktonandSacramento

Thesebetterresidentialareasarecharacterized

bytwotypesofneighborhoodstheolderwell
kepthomeswithnumeroustreesandornamental
shrubsoftensothicklygrowingastosuggesta
junglehabitatIorthenewersuburbanranchtype
developmentoftensetamidstaformerorchard
Botharebestdescribedashavingnumeroustrees
manyofthemfruitornuttreesandnumerous
ornamentalshrubsandivyPalmsdonotoccurin
everyareabutwheretheydotheyarewellused
forharborageandnestingsitesbytherats

Onwarmsummereveningsresidentsofthese
areasarestartledtoseeratscrossingtheirback
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yardsonoverheadwiresorrunningalongfences
ortheyareheardfeedinginpeachapricotor
walnuttreesTheratsreadilycrossfromthetrees
ontotheroofsofthehousesComplaintsarefre
quentfromaboutJulytoOctoberinthesecom
munities

Ausualsurveyoftheseneighborhoodsreveals
thatbackyardsanitationisgoodtoexcellentex
ceptforstoredmaterialsingaragesFoodappears
tobeadequatefromnaturalsourceshowever
andharborageaboundsinthenumeroustrees
shrubsandvinesHeretheneedforneighborhood
harborageeliminationisclearcut
ThiswaspreciselythepatternIobservedinthe

foothillcommunitiesofPasadenaAltadenaSierra
MadreandArcadiaduring1958inanevaluationof
themurinetyphusfeverproblemKartman1958At
thattimeIstatedasoneofmyconclusionsthat
Theenvironmentassociatedwithmiddleandhigher
socioeconomicstratainthefoothillcommunitiesis

characterizedbylushvegetativegrowthwhichis
capableofmaintainingcommensalrodentpopulations
nolessefficientlythaninslumbusinessandindustrial
areas

Iamsurethatsomemayfeelthatmyemphasison
plagueandtheratsandwildrodentsassociatedwith
thediseaseismerelythebiasofonewhoisengaged
inplagueinvestigationsandthattheimportanceofthis
zoonosishasbeenexaggeratedfarbeyondarational
frameThismayormaynotbeavalidcriticismbutI
wouldliketoemphasizethatIhaveusedplagueasa
symbolofapublichealthrationaleinwhichlocal
agenciesconcernedwiththecontrolofarthropod
vectorsengagethemselvesinantirodentworkeven
thoughthehealthirnplicatibnsappearrathertenuous
Someinvestigatorsseemtobedominatedbyarather
puristecologicviewtothemtheoccurrenceofsofew
humanplaguecasessuggeststhatsincemanlikethe
rabbitandsomeothermammalsisanaccidentalhost
totheinfectionthereislittlereasontobecomedis
turbedoveranoccasionalvictimsincethisistheresult
ofanecologicmechanismoperatingonaplaneofex
tremelylowprobabilityIfIsubscribedtothisconcept
Icouldnottheningoodfaithbeproposinganew
emphasisonrodentabatementinconnectionwith
plaguecontrolorthecontrolofanyotherrodentborne
diseaseofmanthatoccursataverylowfrequencyin
California
Imusttaketheviewthatourultimateaimisthe

preventionofevenasinglehumancaseofplagueIna
statisticalcontextacaseofhumanplaguemaybeto
publichealthwhataviablegenemutationistobiologi
calevolutionthatisahighlyimprobableevent
Neverthelessthereisatremendousfocusofinterest
onanunusualeventespeciallyifitcarrieswithinit
thepotentialforaffectingtheecosystemSoitisinmy
viewofplagueandofcertainotherrodentreservoired
infectionsasinglehumancasehasthepotentialof
unleashingachainofeffectsnotonlybiomedicalbut
alsoeconomicandpsychologicalOnthisbasisIthen
assumeitisquitelogicaltoadvocatethatlocalhealth
andvectorcontrolagenciesshouldgivemoreattention
tothematterofrodentcontrolasitmayapplytotheir
particularareaswiththeiruniqueproblems

34

Fromthestandpointofdiseasepotentialsotherthan
plaguesomeoftheproblemswouldberelatedtothe
occurrenceofinfectionssuchastickbornerelapsing
feverRockyMountainspottedfevertularemiamu
rinetyphusandColoradotickfeverTherecordssince
1951showaltotalof232humancasesofthesediseases
Table2 Tularemiacasesarerecordedfrom22coun

tiesrelapsingfeverfrom12countiesRockyMountain
spottedfeverfrom9countiesandendemictyphus
from4counties

Beyondthebacterialandrickettsialinfectionsin
volvingrodentsandtheirectoparasitestheviralinfec
tonsprobablyarethemostinterestingandpossibly
arethemostimportantThesocalledarthropodborne
virusdiseasesaredominatedbythebirdmosquito
epidemiologicconceptHoweveratyour28thannual
conferenceDrHaraldNJohnson1960presented
evidenceasabasisforsuggestingthatthereisaneed
foralongtermstudyofsmallmammalsandtherole
theymayplayintheecologyofthearthropodborne
virusesAsDrReevessuccinctlyputitduringthe
discussionHaraldisonarodentbingeandIamona
birdbingeIamcertainlyhappythatDrJohnson
hasbecomeintoxicatedwiththevirusrodentconcept
becauseitaddsanauthoritativebeamtothisspotlight
onrodents

AccordingtoDrJohnsonseeLennetteetal1956
thevirusofwesternequineencephalitishasbeeniso
latedfromtreesquirrelsSciurusgriseus11positive
animalswerefoundfrom1953to19623inSonoma
County2eachinNapaMarinandButtecounties
and1eachinLakeandTuolumnecountiesTheCali
forniagroundsquirrelCitellusbeecheyialsohasbeen
foundinfectedwiththisvirusonthreeoccasions
Table2showstheincidenceofwesternequinevirus
infectioninhumansThe498casesthatoccurredbe
tween1951and1961weredistributedin25counties

In1958Modocviruswasisolatedfromadeermouse
PeromyscusmaniculatusinModocCountyAlsoin
196061therewere10isolationsmadeofColoradotick
fevervirusfromrodentsinModocCountyThevirus
wasfoundinchipmunksgroundsquirrelsawoodrat
andapocketmouseHNJohnsonunpublished

OthervirusessuchasRioBravoandKernCanyon
havebeenfoundinbatsinKernCountyandthe
formeralsoinSonomaThustogetherwiththeirwell
establishedepidemiologicalroleinrabiesbatsmaybe
evenmoreimportantasasourceofviralinfections
thanisnowknownandcouldwellbeconsideredina
broadprogramofvectorcontrol

Fluctuationsandcyclesofrodentpopulationsare
undoubtedlytwoofthenumerousreasonswhyany
onewouldentertainideasofrodentcontrolWhen
plaguesofmiceoccurpeoplebecomeinterestedAt
thesametimeitissignificanttopublichealththatan
increaseinrodentpopulationdensitymaybeanim
portantfactorinfluencingthetransformationofinfec
tiontodiseaseCurrenthypothesespointtotheeffects
ofphysiologicstressasthemechanismthatmaystimu
latethechangefromasymptomaticinfectiontoclinical
diseaseinaresistanthostduringasharpriseinthe
populationThisisoneofthemainreasonswhyour
laboratorystudiestheriseandfallofrodentcommuni
tieslikeMicrotusandPeromyscusWewouldliketo
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beabletopredicttheonsetofcyclicchangesinrodent
populationsandtoestimateinadvancetheapproxi
mateintensityoftheirpeaksandtroughs

Thistypeofinformationmightbeofsomeinterest
tothoseconcernedwithrodentabatementEcologists
havebeenconcernedwiththeproblemforalongtime
andinaroughwaypredictionsofpopulationchanges
canbemadeforcertainspeciesNeverthelessitwill
takealongtimebeforereallyaccurateestimatescan
bemadeThusinawaytheseremarksexposethe
racebetweenthosewhotrytounderstandandthose
whowanttoeradicateInthiscaseIwouldbehappy
toseerodentpopulationsbeingliquidatedinsome
regionsofCaliforniaeventhoughIamalongway
fromunderstandingtheirecologyinrelationtoplague
Inpublichealththerecanbenocompromiseonemust
attimesgiveupthedesiretobewellinformedinfavor
ofbeingwellprotected

Duringthefallandwinterof1957andthespring
of1958atremendousirruptionofvolesMicrotusmon
tanusoccurredinnorthernCaliforniaandgenerally
throughoutthePacificNorthwestParticularlylarge
outbreakswerenotedintheTulelakeBasinandinthe
BridgeportValleyofMonoCountyThepopulation
estimatesrangedfromseveralhundredtoashighas
3000volesperacreInmanyfieldstheMicrotusruns
andburrowsystemsriddledalmosteverysquarefoot
ofgroundAtypicalexampleisshowninFigure3
Countsofopenholesintoundergroundburrowsys
temsnumberedashighas28000peracre

Thecompetitionforlivingspaceandfoodwasin
tenseEverythingediblewaseatenincludingfence
postsAlargeproportionofthevolesdiedinthe
fieldspresumablyfromtheeffectsofstressandfrom
variousinfectionsOurinvestigationsshowedthat
manyofthevolessuccumbedtotularemiaandthat
theoveralldeathratefromthisdiseaseinvariousareas
rangedfrom20to35Ingeneralectoparasitevectors
wereseldominvolvedinthisepizooticTheover
whelmingevidenceindicatedthattulameriatransmis
sionwasduetocannibalismespeciallyinareasofhigh
populationdensityKartmanetal1959

Theenvironmentwasfoundtobewidelycontami
natedwithtularemiaorganismsPasteurellatularensis
Thebacteriawereisolatedfromriverwaterdomestic
wellsirrigationditchespondsmudstrawandfrom
MicrotusnestingmaterialincultivatedfieldsFrom8
to10ofthesevariousinertmaterialswerefound
contaminatedNostudiesweremadetodetermine
whethertularemiainfectioninhumanshadoccurred
inCaliforniaHoweverjustoverthestatelinetothe
northinKlamathCountyOregonatotalof12cases
wasfoundin126personsexaminedEvidencelinked
thesecaseswiththeepizooticintheMicrotus

Twoofthemostimportantconsequencesofthevole
irruptionweretheenthusiasticcooperationamonga
numberofdiverseagenciesandtheappropriationof
fundsbytheStateofOregonfora10yearecological
studyofMicrotuspopulationsintheKlamathValley
Theworkhasshownsignificantprogressandtheinfor
mationbeingaccumulatedshouldsoonbeapproach
ingthestagethatwillallowpredictionstobemade
Thiswillprovideforbetterplanningofcontrolopera
tionswhentheyareinprospect
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Thesubjectofrodentsisofcourseencyclopedic
anditwouldtakenothinglessthanamonographic
treatmenttodojusticetothesituationeveninvery
delimitedregionsofCaliforniaIthinkamajortask
atthepresenttimeistheevaluationofneedsinthe
fieldofrodentabatementWemustfindoutwhatwe
doknowandwhereourignoranceliesWeneedto
exposeandanalyzetheproblemspeculiartoeach
localityWeneedtothinkofrodentproblemsinterms
ofepidemiologythatistoevaluatethesignificanceof
rodentactivitynotonlywhenitspresenceisobvious
butalsowhenquiescentperiodsoccurandnobody
complainsaboutrodentsorrodentbornediseaseIn
thelongviewwemustgivecloseattentiontopossible
effectsonrodentsofchangesintheecosystemthat
maybecausedbyextensionofirrigatedareaschang
ingagriculturalpracticesincropsandmachinerythe
useofnewinsecticidesandherbicidesandbythe
encroachmentofourrapidlyexpandingpopulation
intothenonagriculturalhinterlandwherewildro
dentsandtheirectoparasitesandinfectionsreside

Thisactuallyisabroadinteragencyissueanditis
onlybyathoroughgoingcooperativeandcoordinated
programthatitwillbepossibletogatherthefactual
informationnecessaryforanintelligentviewofneeds
inrodentcontrolPossiblyatpresenttheproblemof
communicationbetweenagenciesasmuchasbetween
individualsloomsastheimmediatehurdletobeover
comeDuringtheMicrotusirruptionin19571958
closecommunicationwasestablishedamongagricul
turalwildlifegamepublichealthandotheragencies
onallgovernmentallevelsRegularinformationbulle
tinswereissuedthroughtheOregonStateBoardof
Healthandafterterminationoftheworkajoint
publicationwasissuedinwhichmostoftheparticipat
ingorganizationshadsectionsdevotedtotheirspecial
findings

Oncelinesofcommunicationareestablishedamong
interestedagenciesandorganizationsitwouldseem
thatthenextstopwouldbetocentralizethegathering
ofinformationandthearrangingofamediumora
channelforitsdisseminationtoallcooperatingparties
TheBureauofVectorControloftheCaliforniaState
DepartmentofPublicHealthcouldpossiblyserveas
arepositoryfordigestingandsynthesizingdataregard
ingrodentpopulationsandrelateddiseaseectopara
siteandcontrolproblemsItalsoappearslogicalthat
theCaliforniaVertebratePestControlTechnicalCom
mitteeshouldtakeanactiveroleinthisworkPerhaps
alsothenextVertebratePestControlConference
couldreceivesupportfromvariousvectorcontroland
otherlocalagenciesinterestedinabroadprogramof
reducingtoaminimumthethreattothepublicswel
farewhetherfrominsectsticksmitesrodentsbirds
snakesorothernoxiouscreatures

Californiathemostpopulousstatedoesnotlack
forknowledgeorknowhowWehavetheexpertsthe
peoplewiththeexperienceandthosewhoareeager
todothingsOncetheybegintopooltheirinformation
andtocoordinatetheireffortsnothingshouldbeable
tostandinthewayofultimatefreedomfromanimal
pestpopulationsandthediseasesandannoyancethey
cause
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THEEDUCATIONALAPPROACHTOVECTOR

CONTROLINSANTACLARACOUNTY

JAMESSTGERMAINE
SantaClaraCountyHealthDepartment

FormostofitshistorySantaClaraCountyhasbeen
anagriculturalcommunityInfactithasonlybeen
sinceWorldWarIIthatthispicturehaschangedAs
inmanyotherCaliforniacommunitiespopulationin
creaseshavebeenastronomicalandindustrialdevel

opmenthaskeptpaceasamatterofcourseAtthis
timethepopulationisincreasingatarateofmore
than4400personseachmonthThereare15incor
poratedcitiesinSantaClaraCountymanyofwhich
havebeeninexistenceforonly2or3yearsAllof
themappeartobeexpandingtheirbordersasrapidly
aspossiblethroughtheannexationofperipheralun
incorporatedlands

ForthepurposeofourdiscussionheretodayI
shouldliketodivideaportionofnorthernSantaClara
CountyintothreegeneralclassificationsWecancall
themurbansuburbanandruralLetsdiscusseachof
theseinturn

UrbanInthisareawefindalmostallavailableand

suitablelandcompletelydevelopedwithcommercial
andresidentialconstructionpredominatingThetypes
ofvectorproblemsmostlikelytobeencounteredhere
areforthemostpartminorwhenviewedindividually
themostcommonexceptiontothisisrodentswhich
insomeurbanareasisaseriousproblem

SuburbanThesuburbanareainourcountyischar
acterizedbyrapidchangeexpansionandoftenmixed
interestsForthemostpartthemajordevelopmentis
residentialwithsubdivisionsspringingupalongthe
peripheryoftheurbanareaandreachingintothe
ruralareaHerethenormalorroutinevectorproblems
coexistwiththemajorproblemsthosefrequently
foundinassociationwithbothdirtandlivestockfarm
ingThisistheareawhichrequiresmaximumeffort
onthepartofhealthdepartmentpersonnelHereis
wherethevectorcontrolspecialistmustbringintofull
playallofhisintellectualresourcesHereiswherewe
findthethousandhomesubdivisionimmediatelyadja
centtothedairythehoeranchandthepoultryfarm
Inonecornerthenwehaveforexamplethehighly
irateandextremelyvocalladiesofOakViewParkand
intheopposingcornerthelivestockfarmerprotesting
Iwasherefirst inbetweenwefindthatsometimes

punyrefereethehealthdepartmentrepresentative

RuralIntheruralareatheprincipaldevelopments
areasonewouldexpectagriculturalTheresidents
areusuallypeoplewholiketoliveinthecountryand
arepreparedtoacceptsomeofitsdiscomfortsorby
personswhoaredirectlyconnectedwithagriculture
InSantaClaraCountyalargeamountofthisarea
isprotectedfromwildcatannexationencroachment
throughtheuseofGreenbeltZoningThisthenis
theareawherechangeisexpectedbutisnotgenerally
consideredtobeimminent

ItisincommunitiessuchastheoneIrepresentthat
theneedforindividualspecializationinsomephases
ofpublichealthworkbecomesapparentOutofthis
apparentneedforspecializationhasevolvedtheoccu
pationalhealthtechnicianthehealtheducatorthe
publichealthveterinariantheairpollutioncontrol
expertandthevectorcontrolspecialisttonamebuta
few

In1953underthedirectionoftheHealthOfficer
DrWElwynTurneravectorcontrolprogramwas
initiatedthroughtheSantaClaraCountyHealthDe
partmentSincethefirstspecialistwashiredthestaff
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hasincreasedto16fulltimepositionsplus4or5part
timestaffassistantswhoareusedinthecriticalsummer

monthswhenworkloadsapproachtheirpeak

GeneralApproachtoVectorProblems
Althougheachvectormustbeconsideredseparately

therearesomegeneralprinciplesofcontrolthatapply
toall

Thefirststepinworkingoutasolutiontoaspecific
problemistoascertainthefactsastothesourceofthe
fliesmosquitoesorrodentsasthecasemaybeThis
requiresverycarefulinvestigationandsurveyingofall
theactualandpotentialvectorsourcesinagivenarea
Wheneverpossiblesurveysshouldbeconductedonan
organizedandsystematicbasisinordereventuallyto
covertheentirecountyasafoundationforapreven
tiveprogram

Thesecondstepistodetermineresponsibilityfor
theproductionoftheparticularvectorspecies

Thethirdstepistoinformeveryoneconcerned
bothwiththefactsregardingtheinfestationandthe
procedureproposedforsolvingtheproblemThis
shouldincludethebasicfactsofthelifehistoryand
habitsofthevectorsthecomplexityandextentofthe
problemandthevarioustechniquesthatmightbe
usedinreducingcreliminatingthevectorsources

Thefourthstepistohelpalleviatetheimmediate
conditionthroughapplicationoftemporarycontrol
measuresatthesametimeworkingoutamoreperma
nentsolutionwiththepersonresponsible

Asalastresortabatementproceedingsmaybeused
toeliminatevectorsourcesincaseswhereoffersof

assistanceandcooperationhavebeenrefusedwhen
allreasonablemeansofeducationandofpersuasion
havefailedandwhenthepublicsinterestwillbe
served

TheEducationalApproach
Itisobviousfromthesizeandcomplexityofvector

problemsinourcountythatitwouldbeimpracticalto
conductthekindcflargescaleoperationalprogram
necessarytocontrolallvectorandnuisancespecies
Itisequallyapparentthatanypracticalsolutionde
pendsforitssuccessonthecooperationofaninformed
publicThisnecessitatesacarefullyplannededuca
tionalapproachtoalllocalvectorcontrolproblems
Thisaspectofourprogramisgreatlyimplementedby
theavailabilityofagraphicartistonthestaffand
throughtheeffortsofanaggressiveintelligenthealth
educationdivision

Toguideoureducationalprogramcertainpolicies
wereformulateda theverybeginningofvector
controloperationsnSantaClaraCountyThemost
importantofthesestatesthatPrimaryemphasiswill
beplacedontheprogressivereductionandelimination
ofvectorsourcesthrougheducationpersuasionand
cooperationSuchapolicycanbeconvertedtoan
actionprogramonlywheneverymemberofthestaff
acceptsitfullyTheofficesecretaryhasavitalrolein
thisprogramasshedealswithtelephonedrequestsfor
assistanceonvectorproblemsThevectorcontrolop
eratorhasperhapsthemostimportanteducativefunc
tionofallsinceheisconstantlymeetingpeopleand
problemsinthefieldThevectorcontrolspecialists
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mostfrequentlyareworkingwithgroupsaswellas
withindividualsthroughformaltalksandinformal
discussions

Oureducationalprogramconsistsofthreephases
Firstistheinservicetrainingofstaffbothforgeneral
technicalcompetencyandforspecificresponsibilities
asmembersofaneducationalteamSecondisthe
directeducativefunctionofthestaffinitsonthejob
contactwiththepublicThirdisthemasseducation
approachofthestaffasawholethroughaddressesto
civicgroupsassistancetotheschoolspublicandpri
vate preparationofexhibitsandtheuseoftimely
newsreleasesandfeaturearticlesinthenewspapers
designedtoacquaintthepublicwiththefactsabout
vectorsandgivethemthenecessaryinformationto
helpthemselves

EducationalMaterials

Animportantpartoftheprogramisthedevelop
mentofwellselectededucationalmaterialsandthe

trainingofthestaffintheirproperuseWehavethe
followingtypesofmaterialsavailablewhichhave
provenparticularlyvaluable

LivingorganismsinthefieldThevectorcontrol
specialistwhoshowsahousewifeacropofmaggotsin
hergarbagecanhasusedthemosteffectiveeduca
tionalapproachpossibleandhasemployedthebest
teachingmaterialtomakehispointThehousewife
rarelyneedsarepeatlessoninflybiology

Preparedmountsoflifecyclesandpinnedinsects
Properlydisplayedinglasstubesflyandmosquitolife
cyclesareexcellentsupplementstolivingmaterials
Usedprocainetubessalvagedfromdentaloffices

makegooddisplaymounts

IllustratednotebooksLooseleafbindersdisplaying
8x10photographsofbothgoodandbadmanage
mentpracticescanbeextremelyhelpfultothevector
controlworkerSuchphotographsimplementourde
fineddepartmentalprogramsuggestingwaysinwhich
avectorproblemcanbesolvedThevectorcontrol
specialistthusbecomesanadvisorratherthanapolice
manandemphasisisshiftedfromcompulsiontoco
operation

PostersanddisplaymountsLargephotograhsap
propriatelymountedhaveeyeappealanddramatic
impactthatisofgreatvaluetoaspeakerseekingto
influenceeitherlargeorsmallgroupsSpeakersfrom
theSantaClaraCountyHealthDepartmentcandraw
uponmorethan10020x24displayphotographsto
illustratelocalvectorcontrolproblemsandtodemon
straterecommendedmethodsofsolutionTheselarge
pictureshavetheparticularadvantageofstimulating
discussionsamongpersonspresentatsuchmeetings
Sincetheycanremainondisplayafterthespeakeris
finishedtheycanbeacontinuingsourceofreference
andillustration

SlidesColoredslidesarehighlyeffectivetosupple
mentdisplaymountsTheyarebestusedtohighlight
andamplifymajorideasdevelopedSlidesarealso
preparedofpicturesavailableasdisplaymountstobe



usedwheredesirableforreasonsofspeedorcentral
izedcontrolorforverylargeaudiences

MotionpicturesTwokindsoffilmsareusedeffec
tivelyinSantaClaraCountySuchcommerciallypre
paredfilmsasWaltDisneysInsectsasCarriersof
DiseaseandTheWingedScourgearehighlyuseful
Inadditionwehavetwomotionpicturesonlocal
vectorproblemswhichweredevelopedbyourstaff

TeachingunitsforuseinlocalschoolsIncoopera
tionwiththeSantaClaraCountySchoolDepartment
andSanJoseStateCollegeaselfcontainedteaching
unitonvectorcontrolproblemswasdevelopedforuse
inlocalgrammarschoolclassroomsThisprogramof
teachingunitdevelopmentissufficientlynoveltomerit
specialdiscussionItsgreatpotentialvaluestemsfrom
themutualadvantageitpossessesforallagencies
concernedVectorcontrolbenefitstremendouslyfrom
widedispersalofpertinentinformationonlocalprob
lemsTheschoolsgainpracticalteachingmaterials
relatingtorealandsignificantlocalproblemsand
thesematerialsarepreparedformaximumteacher
convenience

EditorsnoteAtthispointMrStGermainedem
onstratedavarietyofuniquevisualaidsdevelopedby
theSantaClaraCountyHealthDepartment

PamphletsThesevaluableaidsdevelopedandillus
tratedbyourstaffareusedextensivelyduringsurveys
ofresidentialareasTheyarewrittenverysimplyin
ordertoreachalargesectionofthereadingpublic

MicoscopeslidesThoughlimitedinusemicro
scopeslidesareofvaluewhenworkingwithsmall
groupsparticularlywhentheseRroupsincludepersons
withsomebackgroundinthebiologicalsciencesAp
proximately450slidemountsofvariousarthropods
havebeenpreparedbyourstaffforeducationalpur
poses

FlipchartsTheseeasytousevisualaidscheerfully
illustratedandsimnlywrittenaredesignedspecifically
forusewithsmallinformalgroupsTheyarefor
exampleusedveryfrequentlyinourBoyScoutmerit
badgeprograms

FlannelboardsSeveraltypesandsizesofflannel
boardsareuseddependingtoalargeextentonthe
sizeoftheaudienceandthesubjecttobediscussed
Oneacommerciallypreparedboardisusedvery
successfullyinteachingsimplemorphologyandtax
onomytogrammarschoolchildren

PlasticmoldsPreservedinsectsmountedinun

breakablemoldscanbesafelyhandledandpassed
throughanaudienceduringalectureWhentheplas
ticmoldbecomesmarredsimplepolishingwillrestore
ittoitsoriginalcondition

Thusyouhaveladiesandgentlemenabriefsynop
sisoftheprogramdevelopedbytheSantaClara
CountyHealthDepartmenttopromotebetterpublic
healththroughtheeducationalapproach

GNATCONTROLINMOSQUITO
ABATEMENTAGENCIES

WILLIAMEHAZELTINE

LakeCountyMosquitoAbatementDistrict

Havingpreparedthispaperforpresentationbefore
thepreliminaryprogramscameoutIwasalittleun
nervedtofindatitlelimitingthisdiscussiontothe
ClearLakegnatIenjoytalkingaboutourprogram
butthebroaderscopeimpliedbythefinalprogram
titleismuchmoreappropriateNoteverydistricthas
agnatproblembutmanyareashaveproblemswith
oneormoredifferentkindsofgnatssoIwillbetalking
aboutthegeneralpictureofgnatsandhowwestand
onwaystocontrolthemIwillattempttogiveyoua
summaryofinformationwhichIhavegatheredfrom
variouspeopleandsourceswheregnatcontrolinfor
mationisavailable

Therearefourmajorkindsofgnatproblemsin
Californiaandweshouldreviewthesetobesurewe
areallthinkingaboutthesamethingsOneisthe
Hippelatesoreyegnatgroupandthesearecharac
teristicallyfoundinwarmerareasinlightertypesoils
DrMirMullahasaddressedthisAssociationand
shownkodachromesofthedategardenareasandelse
whereinsouthernCaliforniaareaswherethisgnatis
aproblemAsecondgroupofgnatsincludesthechi
ronomidsthesearecharacteristicallyassociatedwith
smalllakessewagepondsandoftentemporarybodies
ofwaterAthirdgroupisthegenusLeptoconopsor
noseeumsandDonaldGrantandhisstaffhave
addressedtheAssociationontheexcellentresearch
progresstheyhavemadewiththisgroupoverthepast
severalyearsThesegnatsareassociatedwithparticu
larsoiltypeswhichhaveatendencytocrackdeeply
Thefourthgroupofgnatsisthechaoboridsofwhich
theClearLakegnatisthepredominantpestThisgnat
tendstoreproduceinexcessivenumbersinpermanent
bodiesofwaterwhicharebiologicallyrich

Perhapsthebestapproachtoourpresentconsidera
tionoftheseproblemsistoasktwoquestionsThefirst
oftheseisWhyconsidergnatcontrolinamosquito
abatementorpestcontroldistrictThesecondques
tionisWhatcanbedoneaboutcontrolifgnatsare
presentItistheanswerstothesequestionswhich
delimitthisdiscussion

Thereasonswhygnatshavenotbeenincludedin
abatementdistrictprogramsinthepastcanbecate
gorizedunderseveralheadingsInoproblemexists
2theproblemismaskedbyotherpestinsects3
thereisalackoftechnologyconcerningcontrol 4
thecostsofcontrolareprohibitiveor5fortradi
tionalreasons

Theattitudeofthegeneralpublichaschangedin
thelastfewyearsregardingtheinsectpestswhich
theywilltolerateorthenumbersofanyparticular
pestwhichtheywilltolerateThischangingattitude
nowoftendemandsthatsomethingbedonetocontrol
agnatspecieswhichinthepasthadbeenconsidered
onlyanuisancetobetolerated

Abatementdistrictsarethelogicalchoiceofagencies
toundertakegnatcontrolAbatementagencieshave
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thefacilitiestoapplycontrolsandbyassumingthese
responsibilitiesthetaxpayingpublicisrelievedfrom
theexpenseofestablishingaseparateagencytocope
withtheseproblemsInadditionasaresultofrecent
researchwecandrawuponanimprovingtechnology
Thedecisiontotakeononeormoreoftheseadditional

problemsisofcourseamatterofindividualconsidera
tionbyeachdistrict

Oftheseveralreasonslistedforagenciesnotunder
takinggnatcontroltwocanbedisposedofinshort
orderIfnognatproblemexiststhereisnoreasonfor
controlinsuchcircumstancesyouragencyshould
consideritselfluckyIfaproblemispresentbut
maskedbyamoreconspicuouspestyoursuccessin
controllingthetoppriorityinsectwillgraduallybring
gnatsintofocusandtheirpeststatuswillbecome
clearlyapparentAnexampleofthiswouldbeheavy
mosquitobreedinginanareawhichlimitspublicuse
atthetimeswhenagnatpestisactiveIfyoucontrol
themosquitoessotheareacanbeusedthegnatswill
thenbecomeaproblem

Reducedcostsofcontrolandanimprovingtechnol
ogygohandinhandandprogressisbeingmadewith
bothAsresearchisdonemoreefficientmaterialsand
methodsofcontrollinggnatsarebeingfoundand
agencieswhichhavethusfardeclinedtoparticipate
inagnatcontrolprogramshouldperhapsreevaluate
theirpositiontoconsiderwhetherpresentlyavailable
technicalinformationmightnotindicateachangein
policy

Wearenowreadytoconsidertheroleofresearch
howinformationoncontrolcanbestbeobtainedand
brieflywhatisbeingdoneintheseareasofinvestiga
tionThepurposehereistoconsiderthehighlights
withoutundueattentiontothemanyimportantbut
tediousdetailsActuallyspecificswouldbemeaning
lessinmanycasesandpossiblymisleadingDetails
canbestbeobtainedfromtheresearchpersonnelim
mediatelyconcernedwithaparticularproblemAllof
usintheseresearchprogramsarehappytosharethe
latestinformationoncontrolofthegnatsweare
studying

TheHippelateseyegnatandthechironomidgnats
areunderintensiveinvestigationbyworkersatthe
UniversityofCaliforniaatRiversideDrMirMullais
engagedinchemicalandphysicalcontrolresearch
andDrsErnestBayandFredLegnerareconcentrat
ingonbiologicalcontrolresearchonHippelatesDr
LaurenAndersonandassociatesareconductingexten
sivechronomidgnatinvestigationsLeptoconopsgnat
researchisbeingundertakenthroughtheSanMateo
MosquitoAbatementDistrictbyDonaldGrantand
hisstaffChaoboridcontrolresearchisbeinginten
sivelypursuedbytheLakeCountyMosquitoAbate
mentDistrictwithDrSherburne TerryCookthe
ResearchDirectorforthisprogramWhatmightap
peartobeprovincialresearchonthelattertwospecies
ofgnatsbymosquitoabatementdistrictsisinreality
acooperativelyfinancedprogramStatesubsidieshave
beenmadeavailableonamatchingbasistothese
districtsbecauseithasbeenrecognizedthatresearch
doneinonegeographicareacanbeappliedtoother
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areasandneitherofthesegnatsisarespectorof
districtboundariesThisAssociationhasbeenamajor
contributortoalltheseprogramsthroughitsrepeated
supportofbudgetaryrequestsintheStateLegislature

Afterreviewingthetypesofresearchbeingdone
onthesefourgroupsofgnatsastrikingsimilarityin
approachisapparentthatistheemphasisonresearch
towardnonchemicalmeansofcontrolIneachofthese

researchprojectsthebiologicalandculturalcontrol
methodsarereceivingincreasedattentionThereasons
forthisshiftinresearchemphasisappearalmostobvi
ousuponanalysisChemicalcontrolsareusuallycostly
andtemporaryatbestWeareconstantlyfacedwith
theproblemofinsecticideresistanceTheconsequences
towildlifeandeventocertainplantsfromchemical
applicationsareoftensufficienttoprecludetheuseof
theseeffectivematerialsWhensuccessfulbiological
controlusuallyaffordsmorelastingresultsThisis
nottoinferthatthechemicalapproachtocontrolis
beingneglecteditmeansthatcurrentresearchefforts
areaimedatutilizingeveryavailabletooltoeffecta
controlofthesepestsItisoftennecessarytointegrate
achemicalbiologicalandphysicalapproachusing
eachtoitsbestadvantageinatotalprogramThisis
exactlywhatwedoinmosquitocontrolwhenwe
undertakephysicalcontrolbydrainagebiological
controlwithGambusiaandapplychemicalsagainst
thosethatremain

Tohemorespecificaboutthegnatresearchpro
gramsweshouldconsidereachgroupindividually
DrMullahasaddressedthisgroupconcerningthe
controloftheHippelateseyegnatHehasreporteda
resistanceoftheseinsectstoDDTandhasreported
theresultsobtainedwithculturalcontrolmethods

Byproperuseofherbicidesandculturalpracticeshe
hasobtainedsomeexcellentresultsinthesouthern
CaliforniaareaInarecentarticleDrErnestBay
reportedonsomenarasitesrearedfromtheHinpelates
gnatsandresearchforeffectivemeansofbiological
controlofthispestspeciesiscontinuingApaperon
thissubjectisscheduledfortomorrowafternoon

TheworkofDrsAndersonandBavonchironomids
insouthernCaliforniacomplementedbytheresearch
ofDrWilliamHilsenhoffinWisconsinhasindicated
theapparentlimitationsofchemicalcontrolmethods
forthisgroupofgnatsForvariousreasonschemicals
havenotappearedtobetheanswerforcontrolin
manyproblemareasDrBaysworkshowsgood
controlinsomeareasbymanipulationoflargepopu
lationsofcarpIndiscussingchironomidresearchwith
DrBayitismyunderstandingthathisassociateDr
Legnerwillbelookingabroadforfishspecieswhich
mightbemoreeffectiveforcontrollingchironomids
andotheraquaticgnatsWiththeurbansprawlasso
ciatedwithourincreasingpopulationinCalifornia
theextensivenewfloodcontrolandirrigationwater
impoundmentsandthedemandsofsportfishermen
foreliminationofcarpandotherroughfishchirono
midgnatsareinevitablyanincreasingthreattomany
areas

DonaldGrantandcoworkersatSanMateohave

foundculturalcontrolmethodsforLeptoconopstobe



morepracticalinmostcasesthanchemicalcontrol
Someofthemoreapparentapproachestoculturalcon
trolaretochangethesoilmoitsureandotherenviron
mentalconditionsinthesoilcracksatacriticaltimein

thegnatlifecycleortochangetheplantcoversothat
thesoilcrackingpatternsarechangedThetypesofsoil
whichwillproduceLeptoconopsgnatsareapparently
marginalforagriculturalproductionbutwillappar
entlygrowhouseswithoutmuchdifficultyFor
reasonsofpopulationpressureandeconomicsitis
possiblethatmanydistrictsarecomingcloserand
closertothenecessityofdoingsomethingaboutLep
toconopscontrol

ReturningtotheClearLakegnatwewereableto
fieldtestanewapproachtochemicalcontrollastyear
Althoughtheresultsofthiseffortweregratifyingwe
areagreedthatchemicalsalonearenottheanswer
Withreliefobtainedouremphasishasshiftedeven
moretothebiologicalprogramDrCooksresearch
onfishpredatorshasbeentheprincipalfocalpointof
biologicalcontrolinvestigationsthusfarhoweverwe
hopetoexpandtheresearchprogramtocoveraddi
tionalfieldsIfStatefinancialassistanceiscontinued
weplantoundertakepathologicalstudiesinaddition
tothepresentworkonpredators

Aswithallcontrolprogramsthereisneverenough
informationaboutthebiologyofthepesttobecon
trolledWehopetogivemoreemphasistoastudyof
theecologyoftheClearLakegnattofindweaklinks
inthechainthatcanbeattackedbychemicalbiologi
calorphysicalmeansoracombinationofthese

Lestanyonesitbackcomplacentlythinkingthat
thisisjustanunfortunateproblemforLakeCounty
IshouldpointoutthattheClearLakegnatisalready
aprobleminalakeinReddingandJoeWillisis
planningtocontrolitItisalsoachronicproblemin
twolakesinSantaCruzCountyWiththeCalifornia
waterplanscheduledultimatelytomoveEelRiver
watertoImperialCountythroughnaturallyinfested
lakesthisgnatcouldbecomeaproblemformany
districts

Anyconsiderationofgnatresearchwouldnotbe
completewithoutrecognizingthesupportofthevari
ousgroupsintheDepartmentofPublicHealthThe
researchpersonneloftheFresnolaboratoriesdeserve
particularrecognitionWhileIknowofnoextensive
programongnatresearchatthislaboratorytheir
alliedresearchandsupportofthoseofusactually
doingajobdemandsthattheyreceiveequalrecogni
tionWehaveenjoyedamostcordialcooperativerela
tionshipwithresearchpersonnelintheUniversitythe
DepartmentofFishandGameinadditiontothere
searchandadministrativepersonnelintheDepartment
ofPublicHealth

Fromallofthisdiscussionitshouldbeevidentthat
somethingcanbedoneaboutagnatproblemAtech
nologyisavailableandimprovementsarebeingmade
constantlysothatinformationisavailabletoanyone
whodesirestostartorcontinuegnatcontrolinhis
district

NEEDSANDPOTENTIALSFOR

YELLOWJACKETCONTROL

CDONALDGRANT

SanMateoCountyMosquitoAbatementDistrict

Itisamatterofrecordthatenvenomizationbybees
andwaspsconstitutesaseriousproblemforgreat
numbersofindividualseachyearandthatcollectively
thefatalitiesresultingfromsuchstingsmayexceed
deathsfromallothervenomousformsintheUnited

StatesThenumberofpeoplewithhypersensitivityto
vespidvenomissignificantasisthenumberofseri
ouslyaffectedhumanvictimsofsuchstingsthatare
recordedeachyearAlmosteveryoneisfamiliarwith
thetremendousnuisanceanddiscomfortpotentials
affordedbyyellowjacketpopulationsovermanypor
tionsofourstatewherevermanenterstheirextensive
domain

Althoughpopulationsofthevariousspeciestendto
becyclicoveraperiodofyearsinregardtotheir
relativeabundanceandnuisancepotentialinrecent
yearstheseveralprevailingspecieshavecollectively
elicitedastrongdemandespeciallyfromrecreational
areasandoutdooreatingsitesforcontroltechnology
andapplicationSuchrequestsoriginatingfrommany
areasthroughoutCaliforniaaredueprimarilytotwo
orthreespeciesofyellowjacketswhoseincreased
populationsmayperhapsreflectmorethanacyclic
phenomenon

In1960theDepartmentofRecreationandParks
askedtheUniversityofCaliforniaatLosAngelesto
studytheproblemandifpossiblemakecontrolrec
ommendationsWagner1961Thestudieswerecar
riedoutatGriffithParkareaofLosAngeleswhere
greatdiscomfortandevendangerwerecausedby
yellowjacketsVespulapensylvanicaandhoneybees
Apismellificainthezooareaaswellasinpicnic
groundsSimilarproblemsandrequestsmaybeattrib
utedtomanyrecreationalbodiesinrecentyears
especiallythelasttwoyears

Visitorsandworkingpersonnelinnationalparks
andtheDivisionofForestryhaveencounteredsevere
annoyancethroughsuchvespinepopulationsandhave
beenusingvariousmethodstoalleviatetheproblem
InourcoastalmountainsBoyScoutandGirlScout
campsandothershavebeensoplaguedbyyellow
jacketsinlatesummerthatsomesessionshavehadto
becancelled

Manyofourcountiesinthecoastalareawhosepopu
lationgrowthhasrapidlyexpandedintonaturalterrain
andtheprovinceoftheyellowjacketswitheither
housingtractsorrecreationalfacilitieshavesuffered
atremendouscurtailmentofoutdooractivityinsum
merthroughunbearableannoyanceandfearofsuch
yellowjacketpopulationsInSanMateoCountythe
majorityofoutdoorfunctionsentailingthepresenceof
foodorbeveragesduringlatesummerforthepast
twoyearshaveeitherbeenmademiserableorcan
celledduetothesestingingpestsMembersofriding
groupshaveexperiencedsevereattacksonhorseback
whereridingtrailsareutilizedbygroundnestingspe
ciesGroundnestsinschoolyardsresidentialback
yardsandpublicgroundshaverepeatedlyledtocriti
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calenvenomizationofchildrenwhostumbleuponthe
nestsandareunabletoescapethehundredsorthou
sandsofangryworkersthatpourouttostingthein
truderThisyearourcountyparkssufferedanimmense
dropinvisitorswhichwasprincipallyattributedto
highnumbersofyellowjacketsNumerouscountry
clubcommercialenterprisesandgreatnumbersof
residentshavejoinedsuchinterestsinbeseeching
relieffromthissummertimethreattotheirhealthand
comfort

SanMateoCountyofficialshavebecomeacutely
awareofthisproblemandtheBoardofSupervisors
hasrequestedvariousagenciestoaidinsuchcontrol
OurDistrictiscognizantoftheneedbutaswithmost
agencieswehadmanyquestionsastothefeasibility
ofprovidinganeffectiveprograminfaceofthemany
unknownswhichoverallyellowjacketcontrolmight
demandAninitialinvestigationalapproachwasau
thorizedbytheDistrictBoardThisresultedinabasic
evaluationoftrappingmethodsattractantbaitsand
operationalproceduresforthepurposeofestablishing
standardsforexperimentalcontrolAconsiderable
understandingofthebiologyandpopulationpotentials
ofthetwogroundnestingspeciesinCaliforniahasalso
beenattainedthroughpublicationsandfieldexperi
enceaswillbesummarizedbelow

ControlEndeavorsAlthoughonlyasmallpercent
ageofworkiseverreportedorsubjecttopublication
stillaveryconsiderableamountofcontrolworkhas
beendirectedagainstyellowjacketsalloverthecoun
tryManydifferentapproacheshavebeenutilizedand
manylocalsuccesseshavebeenachievedOnewonders
whysomanycontrolagencieshavedoubtsaboutthe
feasibilityofundertakingaprogramofyellowjacket
controlbutananalysisofthesemanydifferentefforts
revealssomeobviousproblemsinacceptingsuchre
sponsibilityonapermanentbasisforlargeareas

Inspiteofallthistrialcontrolworkandthemany
availablereferencesonyellowjacketsthereisa
dearthofcomprehensivestudiesonawellorganized
lastingcontrolprogramthereisalackofdetailed
studyonspecieshabitswhichmightaffectvarious
controlproceduresoveraperiodoftimeandthereare
almostnodataonwhichtoestablishindicesofpopula
tionevaluationproceduralefficiencyorstandardized
methodsonacomprehensivebasisforanareawide
programManpowerneedsequipmentneedsand
financialneedsforaprogramentailingoneorseveral
differentapproachesarethemostdifficulttoascertain
Thisisevenmoredifficultifputonabasisofdeter
miningefficiencylevelsthroughevaluationofyellow
jacketpopulationsandpotentials

Mostcontroleffortshavebeendirectedatrelieving
localsourcesinaspecificfeedinghabitatortypeof
problemthroughasingleapproachTheseareespe
ciallyprevalentinregardtouseofresidualinsecticides
aroundorganicwastecontainersuseofnumerousand
varioustypesoftrapsinhighattractantareasthe
disseminationofpoisonbaitsinlocalsitesandmeth
odsofdestroyingthevespinenestsafterlocation
Collectivelythesereportedproceduresareofsome
analyticalvaluebutdonotprovidetheanswerin
regardtopredictingtheultimatesuccessofacon

42

tinuedprogramonacountywidestatusdesignedto
meettheproblemsofmanydifferentinterestsand
scatteredpopulations

DistrictApproachIthasbecomeapparenttoper
sonneloftheBureauofVectorControlandothersthat

considerablebasicevaluativestudyisneededbefore
reliableprognosticdatacanbemadeavailableasa
guidetoaneffectiveandcostefficientprogramof
yellowjacketcontrolTowardthisendtheBVChas
beenundertakingcertaininitialevaluativestudies
ThislastyeartheSanMateoCountyMosquitoAbate
mentDistrictalsoundertookinitialstudiesforthe

purposeoffirstestablishingstandardizedmethodsof
baitingtrappingandbasicoperationsbeforeattempt
ingtoinitiateexperimentalcontrolorevenpopulation
evaluation

Knowledgeconcerningthespeciespresentinclud
ingtheirbiologyandecologyisconsideredthepri
maryrequisitebeforestartinganycontrolstudyAl
thoughmuchofthedesiredinformationhasnotyet
beendeterminedtheworkofsuchpeopleasDrCarl
Duncan1939providesanexcellentunderstanding
ofthebiologyandlifecyclesofthevespinegroup
DrsBohartandBechtel1957oftheUniversityof
CaliforniaatDavishaveprovidedacomprehensive
keytoCaliforniaspeciesofoursocialwaspsincluding
membersofthePolistinaeandPolybiinaeaswellas
theVespinaeThusfarourfieldworkhasbeendirected
towardonlytwospeciesofVespulaandanelementary
summaryoftheirbiologyandoccurrenceinSanMateo
Countyisheregivenforthepurposeofanalyzingthe
controlpossibilities

CaliforniaSpeciesafterBohartandBechtel1957
Theyellowjacketsandwhitefacedwasporhornet
belongtothegenusVespulawithsubgeneraDolicho
vespulaandVespulabeingsenaratelyrecognized
VDarenariaiswidespreadthroughouttheState
althoughthisyear1962itappearstobeatalow
pointinitspopulationcycleVDmaculatacom
mnnlvcalledthewhitefacedhornetorwaspisprev
alentintheSierrasandthenorthernCoastRangeTwo
otherspeciesofDolichovespulaarerecordedbutare
rareoneisaninquilineinarenarianestsThetwo
commonspeciesnormallybuildarborealnestswith
Darenariafrequentlyusinghumanhabitationsas
nestingsites

ThesubgenusorgenusVespulaiswellrepresented
inCaliforniawithfiveorsixspeciesrecordedforthe
Statefourofwhichhaveawidespreaddistribution
Vpensylvanicaandvulgariswereomnipresentinthe
SanFranciscoBayareathispastyearaswellasin
muchofthestateVsulphureaisprincipallyamoun
tainandcoastalrangespeciesfromthenorthernto
southernbordersofCaliforniavetitisnotascommon
astheprecedingtwospeciesVrufaatropilosais
principallyamontanenorthernCaliforniaspeciesbut
isfoundinportionsoftheSacramentoValleyandthe
SanBernardinoMountainsVaustriacaisrareand

foundasaninquilineinthenestsofVratropilosa
ThesespeciesofVespulaareessentiallygroundnest
ingforms



SpeciesandLifeHistoryinSanMateoCountyNor
mallySanMateoCountyhoststhreecommonspecies
oftrueyellowjacketswhichbuildpapernestsinthe
groundorsuspendedfromtreesorbuildingsThis
year1962thearborealformVDarenariahas
beenalmostcompletelyabsentIncontrasttheother
twospeciesbothofwhichbuildnestsintheground
haveenjoyedoneoftheirpeakpopulationyearsoccur
ringinapproximatelyequalnumbersaccordingtoour
surveyareaandtrapcollectionsThesespeciesVes
pulavulgarisandVpensylvanicawerereadilyat
tractedtovariousproteinaceousbaitswhichthey
carrytotheirneststofeedtotheirdevelopinglarvae
Theadultformsdonoteattheproteinfoodsbut
rathersurviveonaliquidcarbohydratedietespecially
sugars muchofwhichisaffordedbysecretionfrom
theirlarvaeinthenest

Sincenormallyonlythequeenssurvivethewinter
tostartnewnestseachspringastheweatherwarms
yellowjacketpresenceisnotnoteduntilatleastthe
firstbroodofworkershasemergedfromthesmallnew
nestsstartedbythequeensThisisusuallyinlate
MayorJunedependingonspringtemperaturesThe
nestareaisexcavatedandnewcombsbuiltbythe
workerssothatthereisarapidexpansioninnestsize
andpopulationduringthesummerAlthoughlarge
numbersofworkersdieduringthesummerapopula
tionpeaknormallyoccursattheendofsummerSep
temberBythattimemanystinglessmalesaredevel
opedinthebroodcellsaswellasnewqueensforthe
nextyearsperpetuation

Manynestsorcoloniesaredestroyedthroughdis
easeparasitesanimalsracoonsandskunks andby
mechanicalcatastrophiesduringtheseasonwhilethe
restofthemcometoanendasaresultoffoodshort
agewiththeadventofcoolerweatherinthefall
Inadequatefoodsuppliesovertaxtheworkerpopula
tioninprovidingproteinsubstancesforthedeveloping
larvaeandtheworkersmustalsospendmoretimein
seekingcarbohydratefoodsforthemselvesInanan
narentresponsetoavarietyofinteractingstimuli
followingtheonsetofcoolweathermanynestsare
destroyedbytheworkerstheyareknowntokillthe
growinglarvaeoftendevouringthempossiblyfor
theirsugarcontentsandeventearupthepaper
combsInanyeventitisveryrareforanesttocon
tinueinuseasecondyearalthoughitdoeshappen
Sometimestheoldernestsmaycontainmorethanone
activequeen

Ofthetwopredominantgroundinhabitingspecies
inthisareaverylittledifferencehasbeenobserved
intheirgeneralhabitsVvulgarishowevertendsto
nestmorefrequentlyinforestedareasnearstreams
whereasVpensulvanicacommonlynestsinthesoil
ofovenarassvfieldsbutthesetendenciesarenotcon
sistentSofarasobservedfoodpreferencesareap
nroximatelvthesameforthetwospeciestheyare
bothessentiallyscavengersandpredatorstheadults
feedingonflowernectarandmiscellaneoussugar
sourcesBothareproblemspeciestomanalthough
Vpensylvanicamayappearmoreaggressive

OccurrenceandPrevalenceAcomprehensivemap
pingofthedistributionofthedifferentspecieswithin

SanMateoCountyhasnotbeenundertakenbut
significantpopulationsofyellowjacketsdooccurin
manyyearsinallportionsofthecountywiththe
exceptionofthebaysidelowlandsandalongtheocean
shorelineonthewestHeavilydevelopedareascities
tendtohaveaminimalpopulationofforagingadult
vespidsandalmostnonestsalthoughsomesuburban
sections especiallyoldersectionsmayhavelarge
numbersoftheaerialnestingspeciesVDarenaria
ingivenyearsNewsuburbandevelopmentsarefre
quentlyplaguedbygroundnestingyellowjackets
Populationstendtobeheavierinwarmprotected
areasnearawatersourcewhereaswindycoldareas
arelesscommonlyfrequented

Therelativeabundanceofdifferentyellowjacket
speciesvariesgreatlyonmultiyearcyclesusually
threeyearsormoreasistrueformanyinsectspecies
butthepreciseexplanationforthesecycleshasnot
yetbeenfullyelucidatedCurrentlythegroundnesting
speciesappeartobeatapeakoftheirprevalence
cyclewhereasVDarenariatheabovegroundnest
ingspeciesappearstobeatanextremelylowpointin
itscycle

IthasbeennotedrecentlythatinoneareainMill
braeagrassyfieldlodgedasmanyastengroundnests
peracreinearlysummerItisprobablethatthisheavy
densitydoesnotoccurextensivelybutseveralnests
havefrequentlybeenlocatedincloseproximityin
severalareasoftheCountyMuchofourterrainis
idealforsupportingsuchnestsprovidingthesoil
waterandfoodinamannertypicalofknownnesting
sitesquantitativelysuchareasconstitutethousandsof
acreswithinyellowjacketflightrangeofpopulated
sectionsFlightrangehereisconsideredasupto12
milesalthoughactualflightsmightbesignificantly
fartherMorestudyandevaluationisneededinthis
regard

AveragenestsattheendofAugustmayhousemany
thousandsofworkerswithmanythousandsofbrood
cellsprovidingacontinuallymaturingcropofreplace
mentsIthasbeenestimatedthatmuchofSanMateo
Countyprovidesasituationwhereinanygivenpointis
withinflightrangeofnearlyamillionyellowjackets
althoughthelocalpopulationdensityprobablytends
toinhibitinvasionorterritorialexpansionbysigni
ficantnumbersfromthemoreremotenestsRemoval

ofthelocalpopulationwithin34milewillprobably
onlyextendtheforagingareasofthosepopulationsa
littlefartherawayDeterminationofpracticalforaging
rangesforthedifferentspeciesundersuchsituations
alsoneedsfurtherinvestigation

StandardsamplingtrapsusedbythisDistrictas
adaptedfromBVCtrapscaughtupto1400yellow
jacketspertrapperdayinearlySeptemberLarger
trapsandbaitquantitiescouldincreasethisnumber
significantlybutprobablywouldnotbeeconomicalon
anareaunitandcostbasisItbecomesobviousthat
yellowjacketcontroloverasignificantareaemploying
trappingmeasuresalonewouldbecomeanenormous
taskintermsoftrapsbaitandmanpower

Itisapparentlypossibleasoneexperienceseemed
toindicatetotrapsomanyindividualsfromonenest
thatthelarvaestarvetherebyendingthelifeofthe
nestInthistestconductedinearlyJulycontinued
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trappingnearthenestentranceresultedinremovinga
highpercentageoftheworkersofarelativelyyoung
colonyEventhoughitmightbepossibletoplace
enoughtrapsinagivenareatoexhausttheadultand
newlyemergingworkersthenumberoftrapsrequired
andmanhoursnecessarytosetbaitandmaintainthe
trapswouldrepresentaratherhighcostperacrefor
control

OutlookonControlPossibilitiesControlthrough
theapplicationofresidualspraysishardlydesirable
asasignificantpartofanoverallprogramforavariety
ofreasonsFirstchemicalsappliedinthismannerare
generallyinefficientandslowindestroyingthecon
stantlyarrivingoremergingadultsWagner1961
diddemonstratehoweverthatathoroughapplication
of075DDVPperformedwellongarbagecansat
GriffithParkSecondbroadersprayingofinsecticides
wouldentailgreaterpotentialharmtowildlifeand
otherposisbletoxichazardsthancouldbejustified
Finallyinsecticidalsprayingisatemporaryandcostly
approachfraughtwithproblemsofschedulingendless
repetitioneventualresistancebytheinsectsandwith
outhopeforeventualsolutionoftheproblemYetin
somecasesitmaybeeffectivelyemployed

Themostpracticalmethodofspecificcontrolap
pearsatthispointtoliewiththeuseofpoisonedbaits
Inemployingthistechniquebaitisplacedsoitisonly
accessibletoyellowjacketsThusitispickedupand
carriedbacktothenestwhereitisfedtolargenum
bersoflarvaeDeathofahighpercentageoflarvae
withinthenestseemsinvariablytoleadtotheendof
thenesthencethiswouldnotonlytendtoreducethe
localyellowjacketpopulationifappliedearlyinthe
seasonbutwouldalsoservepotentiallytoeliminate
theproductionofmatingformswhichnormallyde
veloplateintheseason

Anotherpossiblecontrolmeasurewhichseemsfeasi
blebuthasnotyetbeentestedliesinprovidingpro
teinaceousfoodswhichhavebeenimpregnatedwith
oneofthenewlydevelopedchemosterilantsSuch
substancecarriedbacktothenestbyworkersinthe

latterpartoftheseasonandfedtodevelopingmales
mightreadilyleadtotheproductionofonlysterile
matingmalesoveralargeareaSincethefemaleor
queenmatesonlyonceandistheonlyonetostartnew
coloniesinthefollowingyearitwouldappearquite
possiblethatthesterilemaleswouldpreventcolony
developmentthefollowingyearviaalargepercentage
ofinfertilefemales

Athirdpracticalprocedureisanobviousonethe
detectionanddirectdestructionoftheneststhem
selvesthroughouttheseasonManyofthesearere
portedbythepublicandareeasilyandsafelyde
stroyedbypropermethodsInmanyareasnestsmay
alsobelocatedbyattachingpiecesofbrightyarnor
cottontotrappedadultsandreleasingthemwhereon
theymaybetracedbacktothenestvisuallyintheir
slowimpairedflightInforestedareasthiswouldbe
difficultifthenestissomedistanceaway

Itisourbeliefthateffectivecontrolisfeasibleover

alargeareaatapracticalcostlevelbyanagencypre
paredtoutilizethemanydifferentcontrolapproaches
inacarefullyplannedandwelldirectedprogram
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providedsuchaprogramisundertakenonasustained
basisovertheyearswithproperpersonnelandpublic
supportAnessentialpartofsuchaprogramwould
entailadequatesurveillanceandevaluationonacon
tinuingbasisThiswillprovideinformationonthe
relativeeffectivenessofvariouscontrolprocedures
basedoncomparativestandardsandwillcreatean
awarenessofthenewproblemsincontrolmethodol
ogythatwillinevitablyarise
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TriatominebugsareofimportanceinCalifornia
becauseofmanssensitivityreactiontotheirbiteVari
ousspeciesofthisgrouphavebeenfoundnaturally
infectedwiththeprotozoanTrypanosomacruziCha
gastheetiologicagentofChagasdiseaseWood
1950ahowevertransmissiontohumanshasnotbeen
reportedinthisstateOnlytwocaseshavebeenre
cordedfromtheUnitedStatesbothfromTexas

TriatomaprotractaUhleristhemostwidespread
andtroublesomeofthespeciesofTriatominaeinCali
forniaoccurringpredominantlyintheSierrafoothills
andCoastRangeRyckman1962reportsfivesub
speciesofTprotractaofwhichonlyoneTprotracta
protractaisfoundinthestateTrubidauhleriNeiva
andParatriatomahirsutaBarberarerestrictedinthis
statetotheMojaveandColoradodeserts

Usinger1944 Keh 1956 andRyckman1962
havereportedindetailonthebiologyandbehaviorof
TprotractaBrieflystatedthelifehistoryofTpro
tractaisusuallyassociatedcloselywiththenestsof
woodratsNeotomaspp wheretheeggsaredepos
itedandthenymphalstagesdevelopBothnymphs
andadultstakebloodfromthewoodratFeedingon
manisconsideredanaberrantpartofthelifecycle
Thereasonfortheseoccasionalforaysintohuman
dwellingsisnotclearlyunderstood

Theproblemcreatedbythebiteofthisinsecthas
beendocumentedbyreportsofscatteredcasesinmany
areasthroughoutCaliforniaExplorernaturalistJohn
LembertmadeobservationsofpersonsbittenbyTria
tomaspinYosemiteValleyinthe1860sHiscollec
tionswerelateridentifiedin1894asTprotracta

dataobtainedfromthearchivesofYosemiteNational



ParkMuseumAdditionalreportsbyWood1950b
gavemoreextensiveevidenceoftheproblemofTria
tomabites

Inrecentyearsthenumberofpeoplelivinginsemi
ruralmountainfoothillshasincreasedprovidingmore
opportunityforcontactbetweenmansylvaticrodents
andTriatomaDuringthepastseveralyearsincreasing
numbersofTriatomabitereferralshavebeenreceived
bytheBureauofVectorControlfromresidentsand
localhealthdepartmentsintheSierraNevadafoothills
Thelagestnumberofsuchreferralsappeartohave
emanatedfromMariposaCountyBecauseofthefre
quencyofTprotractabitesandseverereactions
amongresidentstheMariposaCountyHealthDepart
mentrequestedtheeBureauofVectorControltoassess
thepublichealthimportanceofthisproblem

AstudywasmadebyWalshandJones1962of
individualsexperiencingareactiontothebiteThe
informationwasobtainedbyaquestionnairedesigned
tocollectdataonsymptomatologyandvariousrelevant
environmentalfactorsOnehundredtencasehistories

ofTriatomabiteswereobtainedduring1961from
peoplelivinginMariposaandTuolumneCounties

Asummaryofthefindingsrevealsthatmostofthe
bitesoccurredfromJunethroughSeptemberAlmost
allcasesreportedbeingbittenatnightinbedThe
bitesofTprotractaproducedawiderangeofresponse
inindividualswithtwofairlydistincttypesofsensi
tivityreactionsbeingnotedThefirstwasalocalized
reactionatthesiteofthebiteaccompaniedbyitching
andtheformationofalargewhealwhichusuallydis
appearedwithinaweekThesecondwasasystemic
responsetotheforeignproteininjectedatthetime
ofthebiteAnanalysisofthe110casehistoriesshowed
that84experiencedoneormoreofthefollowing
systemicresponsessevereitchingofscalppalmsand
solesedemaaroundtheeyestonguelarynxand
tracheaweltsandrashspreadingoverallpartsofthe
bodynauseafaintinganddiarrhea

Theseverityofthereactiondependsonthesensitiv
ityofthehostItisgenerallyagreedthathypersen
sitivitytoTriatomabitescanbeacquiredbyrepeated
exposureItappearssignificantthat92ofthereactors
inthisstudyhadlivedinthefoothillareaoverfive
years

ThewidedistributionofTprotractaalongwitha
lackofinformationontheflighthabitsmethodsfor
trappingandmeasuringthepopulationandthepossi
bilityofothersylvaticanimalsservingashostsmake
theformulationofcontrolmeasuresverydifficultAt
thepresenttimecontrolisdirectedtowardpreventing
thebugsfromenteringhousesbyscreeningandinsect
tightconstructionandusingaresidualinsecticidein
andaroundthepremisesThemostdesirablelong
rangeapproachtocontrolwouldbeanorganized
effortonanareawidebasisdesignedtosuppressthe
insectinthehabitatoftheprimaryhostThismight
bepossiblethroughdirectapplicationofaresidual
insecticideinornearthenestofthehostorindirectly
byuseofinsecticidebaitboxesWiththelattertech
niquethehostanimalpicksupinsecticideonitsbody
whilefeedingonthebaitandtransportsthetoxicant
tothenestThemethodhasbeenusedtocontrolfleas
associatedwithsylvanrodents BarnesandKartman

1960Finallythereisthepossibilitythatalongterm
reductionoftheparasitescouldbeaccomplishedby
areawidecontroloftherodenthostpopulation
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MrBrawleyThebusinessmeetingoftheCalifornia
MosquitoControlAssociationisnowinsessionFor
therecordvotingislimitedtocorporatemembership
withonevotefromeachcorporatememberAllmem
berswhoarepaidupfortheyear1962areeligibleto
vote1963dueswillnotbedelinquentuntilJune30

Ihaveaskedthechairmenofthevariouscommittees

tosubmitwrittenreportsgivingwhateverdetailthey
thinkdesirablebutinpresentingtheirreportshere
theywillbeaskedtogiveonlyabriefsummaryWe
shallnottakeanyformalactiononthesereportsthey
willsimplybeacceptedaspresentedexceptinthose
caseswheresomeactionisrequestedbythecommittee

Donareyoupreparedatthistimetogiveusyour
SecretaryTreasurersreport

DrMurrayTheSecretaryTreasurersreportcon
sistsoftheauditdonebytheAssociationauditorThis
reportiskeptinthefilesoftheCMCAandwillbe
publishedintheProceedings

MFREEDOMMEEKER
CERTIFIEDPUBLICACCOUNTANTS

ChestnutandGStreets

ExeterCalifornia

January21963

BoardofDirectors

CaliforniaMosquitoControlAssociationInc
1737WestHoustonAvenue

VisaliaCalifornia

Gentlemen

WehaveexaminedthebalancesheetoftheCali

forniaMosquitoControlAssociationIncasofDe
cember311962andtherelatedstatementofsurplus
fortheyearthenendedOurexaminationwasmadein
accordancewithgenerallyacceptedauditingstandards
andaccordinglyincludedsuchtestsoftheaccounting
recordsandsuchotherauditingproceduresaswe
considerednecessaryinthecircumstances

Ourreportincludesthefollowingfinancialstate
ments

ExhibitABalanceSheetDecember311962
ExhibitBStatementofSurplusYearEndedDe

cember311962
Schedule1ScheduleofExpenditureswithBudget

ComparisonYearEndedDecember311962
Generalactivitiesrevenueswere3225lessthan

thebudgetestimateof368000andconferenceactivi
tiesrevenueswere88298lessthanthebudgetesti

THIRDSESSION

TUESDAYJANUARY29900AM

ANNUALBUSINESSMEETING

PresidingJoHNHBRAWLEYPresident

mateof300000Schedule1showstheamountsby
whichthebudgetwasunderexpendedAvailable
surplusderivedfromgeneralactivitiesdecreasedby
165344whilethatderivedfromconferenceactivities
increasedby65414Youreffortstobalancethe1963
budgetaretobecommendedWerecommendthat
eachbudgetbeinbalancesothatprojectedexpendi
turesandreservescombineddonotexceedanticipated
revenueandthebeginningbalancecombined

OPINION

Inouropiniontheaccompanyingbalancesheetand
statementofsurpluspresentfairlythefinancialposition
oftheCaliforniaMosquitoControlAssociationIncat
December311962andtheresultsofitsoperationsfor
theyearthenendedinconformitywithgenerally
acceptedgovernmentalaccountingprinciplesapplied
onabasisconsistentwiththatoftheprecedingyear

Respectfullysubmitted

MFreedomMeeker
CertifiedPublicAccountant

MFMrs

CALIFORNIAMOSQUITOCONTROL
ASSOCIATIONINC
BALANCESHEET

December311962

EXHIBITA

ASSETS

PettyCash 6074

CashinSecurityFirstNationalBank
Visalia 430982

FixedAssetsNote1 17301

TotalAssets 354357

LIABILITIESANDSURPLUS
Liabilities

DeferredRevenues1963Surplus
SurplusInvestedinFixedAssets
AvailableSurplus ExhibitB

Derivedfrom

generalactivities
Derivedfrom

conferenceactivities

251429

0

15600
17301

170027 421456

TotalLiabilitiesandSurplus 454357

Note1Thefixedassetsconsistofataperecorderpurchasedin
1981
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CALIFORNIAMOSQUITOCONTROLASSOCIATIONINC
STATEMENTOFSURPLUS

YearEndedDecember311962

EXHIBITB Budget
Estimate

BalanceAvailableJanuary11962
AddRevenues

CorporateMemberContracts 280000
AssociateMemberDues 2500

SustainingMemberDues 30000
SaleofPublications 30000
Miscellaneous 25500

30thConferenceRegistrations 100000
30thConferenceExhibits 25000

30thConferenceGeneral 175000
TotalRevenues 668000

TotalAvailable

DeductExpendituresSchedule1
BalanceAvailableDecember311962

Conference

GeneralExpense
ProceedingsRecordingNote1
ProceedingsStenographic
PreliminaryExpenses
TotalConferenceActivities

Reserves

UnappropriatedReserve
GeneralReserve

TotalReserves

TotalBudgetandExpenditures

Note1TheStateHealthDepartment
proceedings
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CALIFORNIAMOSQUITOCONTROLASSOCIATIONINC
ScheduleofExpenditureswithBudgetComparison

YearEndedDecember311962
Budget

SCHEDULE1 as

AmendedClassifications

PresBrawleyThankyouDonThatcertainlywas
briefandaverygoodreport

Itseemstobetraditionalforanincomingpresident
togivearatherformaladdressonhishopeshisam
bitionsandhisdreamsSincethedaysofGeorge
Washingtonpresidentsallthewayfromthepopcorn

146628
3000000
446628

1572500

Derived

General
Activities

416773

299500
1800

42500
20975

0

364775

781548
530119
251429

From

Conference
Activities

104613

71000
25000

115702
211702

316315
146288
170027

Actual

Expendi Under
tures expended

Administration

Advertising 10800 10800 0
Communications 32500 30045 2455

OfficeSupplies 60000 60000 0

OfficeofSecretary 20000 12412 7588

ProceedingsPublication875copies 200000 227864 27864

CommitteeExpenses 340000 94676 245324
Auditor 10000 10200 200

TravelExpenses 83372 84122 750
Contingencies 15000 0 15000

TotalAdministration 771672 530119 241553
CapitalOutlayOfficeEquipment 1700 0 1700

TotalGeneralActivities 773372 530119 243253

300000 143098 156902
17500 0 17500
25000 0 25000
10000 3190 6810

352500 146288 206212

0 146628
0 300000
0 446628

676407 896093

performedtheservicesofrecordingandtranscribingtheconference

vendorslocaltothePresidentoftheUnitedStates
usuallygiveafarewellspeechinwhichtheytryto
explainwhytheydidntdoallthethingstheyhad
plannedtodoIamfollowingthetraditionofcourse
andIhavemademineshorthavingaskedeveryone
elsetodothesame



ACLOSEUPVIEWOFTHECMCA

JoHNHB1AWLEYPresident
CaliforniaMosquitoControlAssociation

WhatisthegreatestproblemfacingourAssociation
AsyourpresidentduringthispastyearIhavebeen
affordedanopportunitytogetacloseupviewofthe
organizationThiskindofcloseinspectionhasmadeit
apparenttomethatweareatypicalsegmentofafree
democraticsocietyWehaveourprogressiveelement
whichisconstantlyfrustratedbecausewedonotmove
aheadfasterOurconservativegroupfearsthatunless
wemoveslowlyandcautiouslywewillsurelyrush
headlongintodisasterTheseforcestogetherwithall
ofthevariousopinionsinbetweenprovidesufficient
balancetoenableustomakecalculatedandorderly
progressAsaresultthisactuallypresentsarelatively
minorproblem

Likemostgroupsweoccasionallyhaveamember
whoinsiststhateverybodyelseisoutofstepThistype
ofproblemdatesbacktothebeginningofhistory
consequentlysocietyasawholehasdevelopedsome
veryeffectivemethodsfordealingwithsituationsof
thiskindLikeagardeninneedofcultivationthisis
notaseriousproblemifgivenconstantattention

Amongourmembershipwehaveagreatmanydedi
catedandunselfishpersonswhoplacethegeneral
welfareoftheAssociationandprogressinmosquito
controlabovepersonalgainsandpersonalgloryCer
tainlythisisnotourproblem

Unfortunatelywedohaveasmallbutapparently
growingnumberwhoseemtobemoreconcerned
aboutwhattheAssociationcandoforthemthanwhat
theycandofortheAssociationInmyjudgmentfresh
fromthepastyearsexperiencethisisourgreatest
problem

Forthepurposeofillustrationletuscompareour
Associationwithajointsavingsaccountinasound
institutionIfthewifekeepsdrawingmoneyoutofthe
accountasfastasthehusbandcanmakedepositsthere
willbenogainsandnodividendsIfthiscontinues
forverylonghemayverywellbecomediscouraged
anddecidetojoinherinthespendingspreeinwhich
casetheendresultisobviousHoweverifbothwill
concentrateonputtingeverythingtheycanintothe
accounttheywillneverhavetoworryaboutwhether
ornottheywillgetanythingoutofitThedividends
areassuredThissameprincipleappliestoourAsso
ciationandourmembershipItsyourdecisionWhat
areyougoingtodoaboutit

REPORTOFTHEPROGRAMCOMMITTEE

During1962theProgramCommitteeheldeight
meetingsinpreparationforthe1963Conferencein
SantaBarbaraThesewereheldjointlywiththeregu
larBoardofDirectorsmeetingsandwiththemeetings
oftheWaysandMeansCommittee

Atthefirstmeetingathemefortheconferencewas
agreeduponandanoutlinewaspreparedforthe
threedayprogramThiswentthroughseveralrevisions
untilthefinalmeetingattheBureauofVectorControl

officeinBerkeleyonJanuary15atwhichtimethe
remainingdetailsfortheprogramwerecompleted

TheChairmanwouldliketothankhiscommittee

andallotherswhohelpedwiththeprogramespecially
thosewhoassistedbywayofsecuringthemanyexcel
lentspeakersyouwillbehearingduringtheconfer
enceTheassistanceofRichardFPetersisparticularly
acknowledgedwiththankstotheBureauofVector
Controlforprintingtheprogram

JohnHBrawley RichardFPeters
DeanHEcke DavidEReed

HenryLMessier JDWillisChairman
WDonaldMurray

REPORTOFTHELEGISLATIVECOMMITTEE

TheLegislativeCommitteemettwiceduring1962
asaCommitteeandoncewiththeBoardofDirectors

foradviceandrecommendationsTwolegislativerec
ommendationsweremadetotheBoardofDirectors
bytheLegislativeCommitteebothofwhichwere
adopted

ThefirstlegislationisthatwhichamendsSection
2206oftheHealthandSafetyCodeexemptingMos
quitoAbatementDistrictsfromtheDistrictsInvesti
tionLawof1933Thesecondlegislativerecommenda
tioninvolvesauthorizationandproceduresbywhich
mosquitoabatementdistrictsandpestabatementdis
trictsmaymakechangesofcommonboundariesby
mutualagreementThegoodofficesofAssemblyman
CarleyVPorterauthorizedtheservicesoftheState
LegislativeCounselinpreparationofthesebillsBoth
billshavebeenpreparedandhavebeenintroducedto
the1963SessionoftheLegislatureAssemblymanPor
terrecommendedintheinterestofreducingroutine
workthattheamendmentofSection2206bechanged
tomakethispermanentratherthanonabiannual
basissinceSection2206wasamendedatelevencon

secutivesessionsoftheLegislaturewithoutopposition
Hefurtherstatedthatiftherewasanydifficultyin
obtainingpassageofapermanentamendmenthe
wouldintroducetheregularbiannualamendment
later

TheCommitteereceivedarequestfromtheBorrego
ValleyMosquitoAbatementDistrictaskingthatitcon
siderlegislationallowingportionsofdistrictstobe
withdrawnattherequestofaboardoftrusteesAfter
muchdiscussionitwasrecommendedtotheBoard
ofDirectorsthatthisrequestbetabledwithaproviso
thatarepresentativeoftheCommitteemeetwiththe
TrusteesoftheBorregoValleyMosquitoAbatement
Districttoexplaintheundesirabilityofsucharecom
mendationThismeetingtookplaceinDecember1962
anditisfeltthatnofurtheractionwillbeforthcoming
inthisrespect

InconclusiontheChairmanwishestothankthe
membersoftheLegislativeCommitteeandotherinter
estedmembersoftheAssociationfortheirexcellent

supportandinterest
WilliamBollerud EChesterRobinson

LRBrumbaugh TMSperbeck
WilliamEHazeltine GardnerCMcFarland
GPaulJones Chairman

MrMcFarlandIshouldlikeatthistimetoaskthe
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membershippresenttopassaresolutionrecommend
ingpermanentexemptionfromtheDistrictInvestiga
tionsActAssemblymanPorteraskedthatwefurnish
sucharesolutiongivingthereasonswhywesupport
thispermanentexemptionIthereforemovethatthe
AssociationfurnishalettertoAssemblymanPorterin
cludingthefollowingreasonswhypermanentexemp
tionisdesirable1itwouldeliminateunnecessary
repetitiveworkonthepartoftheLegislatureevery
twoyears2thisisnoncontroversialasevidenced
byitsbeingpassedeverytwoyearsforatleastthelast
11Legislativesessions EditorsnoteThemotion
wassecondedbyLesterRBrumbaughandcarried
unanimously

REPORTOFTHEWAYSANDMEANS

COMMITTEE

During1962theCommitteehadsixmeetingsMost
ofthesemeetingswereheldinconjunctionwithregu
larBoardofDirectorsmeetings

DuringtheyeartheCommitteesentouttwoques
tionnairestomembers

Thefirstquestionnaireaskedthefollowingques
tions

1DoyouwishtochangetheBylawstoallowindi
vidualmembershipstovoteandholdoffices

2IsthepresentnameCaliforniaMosquitoControl
AssociationappropriateIsthenameCalifornia
VectorControlAssociationmoreappropriate
Ifnotwhatareyoursuggestions

3DoyoufeelthattheCaliforniaMosquitoControl
Associationcoulddomoreforyourdistrictthan
itisdoingnowIfyesinwhatway

4ShouldthisCommitteeprepareproposalsonhow
theexpensesofafulltimeexecutivesecretary
couldbemetandwhatadvantagesthisperson
wouldprovidefortheorganization

Thereturnswereverygoodwith38agenciesre
sponding

Onthefirstthreequestionsthemajorityrecom
mendedthattherebenochangesthereforethesespe
cificquestionsweretabledreceivingnofurtheraction
thisyear

OnquestionNo4themajorityaskedthatthepos
sibilityofretainingapaidexecutivesecretarybein
vestigatedAsubcommitteewasformedtostudyways
offinancingapaidsecretaryTheirfindingsindicated
thattheAssociationcouldnotsupportsuchaperson
atpresent

Thepossibilityofhiringaclericalpersontoassist
theCMCASecretaryTreasurerhasalsobeenstud
iedItistherecommendationoftheWaysandMeans
CommitteethattheBoardofDirectorsmakeevery
efforttoincreaserevenuesothatastenographercan
bemadeavailabletotheCMCASecretaryTreasurer

Thesecondquestionnaireasked
IsyourdistrictinfavorofrequestingtheCMCA

BoardofDirectorstotakestepsnecessarytosecure
statefinancialhelpfordistrictswhichhaveassessed
themselvestothemaximumandstillareinneedof
additionalfundstocarryonaneffectivemosquitocon
trolprogramResponseswerereceivedfrom33dis
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trictsTwentytwowereinfavorofsubventionand
elevenwereopposedtothesubventionproposal

Therewasconsiderablediscussionoftheresultsof

thisquestionnaireattheWaysandMeansCommittee
meetingonOctober16Realizingthatthemajority
favoredsubventiontherewasstillafeelingamong
thosepresentthatwhilemanyofthedistrictsdonot
objecttoittheywouldnothelpinsecuringsuchfinan
cialaidBecauseoftheproblemsofsecuringexisting
surveillancesubventiontherewasafeelingthatany
attempttosecuremorefundsmightresultinlosingthe
presentsupportItwasagreedthereforethatthis
questionshouldbetabledforthepresent

Anotherpointofconsiderationwasthesuggestion
thattheWaysandMeansCommitteedeviseacode
ofethicsformosquitoabatementagenciesThishad
beencarriedoverfromthepreviousyearanditdid
notreceivemuchattentionthisyearuntilthefinal
committeemeetinginSantaBarbaraonDecember6
atwhichtimeitwasdiscussedatlengthAsaresult
ofthisdiscussiontheCommitteevotedtochangethe
codeofethicstoaproclamationofprinciples Fur

therprogressonthismustbeLefttonextyearscom
mittee

TheChairmanwishestothankallwhoservedonor
assistedtheWaysandMeansCommitteethispast
yearanditishopedthatsomeprogresshasbeenmade
intheinterestoftheAssociationduring1962

LesterRBrumbaugh MelvinLOldham
HowardRGreenfield EChesterRobinson
WilliamEHazeltine JamesStGermaine
GPaulJones KennethGWhitesell

HenryLMessier JDWillisChairman

REPORTOFTHEBYLAWSCOMMITTEE

TheprincipalassignmentoftheBylawsCommittee
wastomakeathoroughstudyofthepossibilityand
desirabilityofallowingallclassesofmembershipto
vote

Afteranalyzingtheresponsestoquestionnairessent
tothemembershipbytheWaysandMeansCommittee
itwasdeterminedthattheBylawsoftheAssociation
shouldnotbechangedatthepresenttimehowever
itistherecommendationoftheCommitteethatthe
nextPresidentagainappointaBylawsCommitteeto
workcloselywiththeWaysandMeansCommitteein
afurtherefforttoarriveatanequitablesolutionto
thisproblem

HowardRGreenfield
GardnerCMcFarland
RobertHPeters
WilliamLRusconiChairman

REPORTOFTHERESEARCHCOMMITTEE

Formemberswhohavenotfollowedcloselythe
recommendationsmadebytheResearchCommittees
inrecentyearsthesewillbereviewedbrieflysothe
recommendationsofthisyearsCommitteecanbebet
terunderstood

In1957thisAssociationunanimouslysupportedthe
conceptthattheexistingvectorcontrolresearchfacili
tiesoftheStateDepartmentofPublicHealthshould



beexpandedandthatadequatefinancialprovisions
shouldbemadetosupportsubstantiallyimproved
facilitiesintheStateDepartmentofPublicHealths
researchprogram

In1958anadhocresearchcommitteeunderthe
chairmanshipofWDonaldMurrayrecommendedthat
assuredfundsandadequatefacilitiestobroadenexist

ingprogramsbesecuredLegislativeactionwascon
sideredthebestapproachtotheproblem

In1959underthechairmanshipofCDonaldGrant
theResearchCommitteeprovidedtheAssociationwith
afeasibleandproceduralresearchproposalThisCom
mitteealsorecommendedthattheBoardofDirectors
place50000inthe1960budgetforthedevelopment
ofabrochurewhichwouldbeusedinobtainingthe
endorsementofotheragenciesandindividualsinter
estedintheresearchproposal

In1960theResearchCommitteeagainunderthe
abledirectionofCDonaldGrantsubmittedade
tailedcomprehensivereportonthevectorcontroland
insecticideresearchneedsoftheAssociationThisre
portcoupledwiththereportsubmittedbyGovernor
BrownsSpecialCommitteeonPublicPolicyRegarding
AgriculturalChemicalsreaffirmedandamplifiedprev
iousrecommendationsmaderegardingvectorcontrol
researchneedsinCaliforniaBothofthesecommittees
recommendedthatanEcologicalResearchCenterbe
establishedattheUniversityofCaliforniaunderthe
directionoftheStateDepartmentofPublicHealth
BasedontheResearchCommitteereportandtheGov
ernorsSpecialCommitteeReportthisAssociationby
resolutionagainreaffirmeditssupportofaproposed
EcologicalResearchCenter

Theyear1961mightbecharacterizedasthe yearof
introspectionTheUniversityofCaliforniaassembled
acommitteetoexaminewhetherornottheUniversity
wasbeingfullyresponsivetothepublicsneedsin
vectorcontrolTheBureauofVectorControlofthe
StateDepartmentofPublicHhealthreappraisedits
researchprogramsdefiningunmetneedsinthelight
ofthestatesrapidlygrowingpopulationandtheprob
lemsinherentinsuchgrowthTheCMCAquietly
butfirmlycontinuedtostresstheneedforaresponsive
agencytoacceptprimaryresponsibilityforthestimu
lationandcoordinationofresearchanddevelopment
vitallyneededbyvectorcontrolagenciesinCalifornia

YourpresentResearchCommitteehascarefullyre
viewedtherecommendationsofpreviouscommittees
andpastactionsoftheAssociationontheresearch
questionIthasalsofollowedcloselytherecentjoint
deliberationsofStateHealthDepartmentandUniver
sityofCaliforniaofficialsTheCommitteebelievesthat
althoughtheproposedjointcoordinatedcooperative
researchprogramreportappendeddoesnotentirely
fulfilltherecommendationsandresolutionssubmitted
bythisAssociationsince1957itneverthelessisaposi
tivestepinthatdirectionTheCommitteetherefore
submitsthefollowingasrecommendations
1Thatarrangementsbemadetotransfersubven
tionfundsnowallocatedtosurveillancetothecon
tinuingsupportbudgetoftheStateDepartmentof
PublicHealthforsurveillanceandrelatedopera
tionalresearchpurposes
2ThattheResearchCommitteeconsiderthefeasi
bilityofholdingquarterlyorsemiannualmeetings

withtheStateDepartmentofPublicHealthSuper
visorofVectorResearch

3ThattheResearchCommitteeandtheEnto
mologyCommitteedeveloplinesofcommunication
tofacilitateabetterunderstandingoftheresearch
needsexpresedbyAssociationmembers
4Thatastudybemadetoascertainprioritiesof
specificresearchneedsandtorecommendprojects
thatmightbeundertakenonthebasisoftheseneeds

JohnHBrawley GordonFSmith
SherburneFCookJr HowardRGreenfield
CDonaldGrant Chairman
JackHKimball

JOINTREPORTOFTHESTATEDEPARTMENTOFPUBLIC
HEALTHANDTHEUNIVERSITYOFCALIFORNIA

ONMOSQUITOCONTROLRESEARCH

InresponsetothedirectiveoftheSenateFinance
CommitteerelativetothefeasibilityoftheUniversity
ofCaliforniaassumingtheresearchresponsibilityfor
mosquitocontroltherespectiverolesandresponsi
bilitiesintheareasofmosquitocontrolresearchofthe
StateDepartmentofPublicHealthandoftheUniver
sityofCaliforniahavebeenreviewedInsummarythe
UniversityofCaliforniahasabroadinterestandre
sponsibilityinthebasicaspectsofresearchonmosqui
toesbutalsofollowsthroughtotheapplicationof
basicfindingstopracticalproblemsandseeksdirect
answerstosuchproblemsTheregulatoryconsulta
tivesurveillanceandcontrolresponsibilitiesofthe
StateDepartmentofPublicHealthrequirethatiten
gageinmosquitocontrolresearchwherethepresent
fundofknowledgeisinsufficientandotheragencies
arenotpursuingtheproblemsonanadequatetime
scheduleitisinevitablethattherespectiveresearch
rolesofthesetwoagenciescontainsomeoverlapof
interestsandresponsibilities

Expandedandintensifiedresearchisneededtofill
manybroadgapsinourknowledgeofmosquitoesand
theircontrolThecombinedresourcesformosquito
controlresearchoftheUniversityofCaliforniaandthe
DepartmentofPublicHealtharemuchtoosmallto
dealadequatelywiththeseproblemsatthepresent
timeLimitationsofmanpowerfacilitiesandtimehave
preventedboththeUniversityandtheDepartmentof
PublicHealthfrompursuingatappropriatelevelsthe
avenuesofneededresearchItisunrealisticandun
desirableforeithertheUniversityortheDepartment
toassumesoleresponsibilityforallresearchinthis
fieldthesolutionofthemanyproblemswillrequire
thesupportandcollaborationofbothagenciesItis
agreedthereforethatthebestwayofhandlingthe
overlappinginterestandresponsibilityisacoordinated
researcheffortbytheUniversityofCaliforniaandthe
DepartmentofPublicHealthAdequatefinancialsup
portwillbeneededtocarryoutfullytheresponsibili
tiesofboththeUniversityofCaliforniaandtheDe
partmentofPublicHealthinthisplan

Tofacilitatesuchaprogramandtoexpandcurrent
collaborativeeffortsthefollowingplanhasbeenef
fected

1TheUniversityofCaliforniawillcontinueto
acceptthemajorresponsibilityforbasicresearch
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carryingitsfindingstotheappliedlevelwherever
necessary

2TheStateDepartmentofPublicHealthwill
continuetoconductresearchnecessarytocarryout
itsregulatoryadvisorysurveillanceandcontrolre
sponsibilitieswhenbasicorappliedresearchofother
agenciesisinadequateorwillnotmeetcriticaltime
schedules

3AjointcommitteeoftheUniversityofCalifornia
andStateDepartmentofPublicHealthhasbeen
establishedtocoordinatetheirresearcheffortsThis
jointcommitteewilldevelopcollaborativeprojects
wherenecessarydirecttheattentionofresearchers
andadministratorstoareasofresearchneedorover
lapandinotherwayscoordinateandfacilitatethe
researchprogramThereforetheresearchprograms
ofthetwoagencieswillbeindependenttheywill
becloselyintegratedandappropriateresearchwill
beconductedinacollaborativemanner

STATEDEPARTMENTOF
PUBLICHEALTH

MalcolmHMerrillMDDirector

UNIVERSITYOFCALIFORNIA
ClarkKerrPresident

Afteradiscussionofresearchneedsthefollowing
resolutionwasadopted

WHEREAStheAssociationrecognizesthevitalne
cessityofcontinuedvectorcontrolresearchand

WHEREAStheUniversityofCaliforniaandthe
StateDepartmentofPublicHealthareinagreement
thatincreasedresearchbybothagenciesisnecessary
and

WHEREAStheGovernorandtheLegislaturehave
beensympathetictotheneedsofvectorresearchin
thepastNowthereforebeit

RESOLVEDThattheCaliforniaMosquitoControl
AssociationrecommendstotheGovernorandtheLeg
islaturethatadequatevectorcontrolresearchfunds
beprovidedtoboththeUniversityofCaliforniaand
theDepartmentofPublicHealth

REPORTOFTHEINSURANCECOMMITTEE

TheInsuranceCommitteemettwiceduring1962
Aquestionnairewassenttomemberagenciestoac
cumulateinformationonthepresenceorabsenceof
healthinsuranceplansandtodeterminethedesires
ofmembersrelativetoastatewidegroupplanThe
surveyresultshavebeentabulatedandsubmittedfor
analysistotheagenthandlingSanJoaquinCountys
healthplanTheproblemsarenumerouswhenstate
widecoverageisconsideredandfurtherworkwillbe
requiredbythisCommitteein1963

ItishopedthatthenewlyappointedInsuranceCom
mitteecanmeetearlyintheyeartoconsiderthissub
jectfurtheranddeterminethedesiredcoveragebefore
submittingitsrecommendationstotheCMCAmem
bershipAtthistimeitappearsdoubtfulthatrates
betterthanthosenowobtainedbyindividualagencies
withhealthinsuranceplanswillbepossible

HCPangburn WilliamLRusconi

TGRaley RobertHPetersChairman
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REPORTOFTHEAIRCRAFTCOMMITTEE

ThisCommitteeheldfourmeetingsduringtheyear
Thefirstmeetingwasspentdevelopingaquestionnaire
ontheuseofaircraftinmosquitocontrolinCalifornia
duringthe1961seasonThisquestionnairewassubse
quentlysenttoallmosquitoabatementagenciesinthe
stateThesummaryofinformationobtainedwaspre
sentedattheFourthAnnualConferenceontheUseof
AircraftinAgricultureForestryandPublicHealth
heldatDavisinJuly

Atthesecondmeetingtheinitialquestionnairewas
revisedandonceagainmailedtoallagenciestoobtain
areportontheir1962operationsAsummaryofthis
informationwillbeincludedinthe1963YearBook

AspecialmeetingoftheCommitteewascalledin
DecemberattherequestoftheBoardofDirectorsto
formulatespecificrecommendationsontheproposed
amendmenttoSection55oftheCivilAirRegulations
governingagriculturalaircraftoperationsRepresented
atthismeetinginadditiontotheCommitteewerethe
CMCABoardofDirectorstheStateDepartment
ofPublicHealthandtheFederalAviationAgency
TheresultingcommentspertainingtotheseCivilAir
RegulationsweresenttoWashingtonDCbythe
BoardofDirectors

OurlastmeetingheldinDecemberwasdevoted
todevelopingplansfortheequipmentshowtobeheld
inSalinasonApril51963

Recommendedprojectsforthecomingyearinclude

1sponsorshipoftheequipmentshow
2publicationofahandbookonstandardmethods

ofcalibratingsprayaircraftforuseinmosquito
controland

3preparationofannualsummariesofaircraftuse
inCaliforniamosquitocontrol

BurtonAFentem
EdwardLewis
RobertEPorter
DennisRamke

RobertETurnerChairman

REPORTOFTHEENTOMOLOGYCOMMITTEE

TheEntomologyCommitteeheldfourgeneralmeet
ingsduringtheyearNinemeetingswereheldbyvari
oussubcommitteesduringthissameperiodtowork
onassignedprojects

TheSixthAnnualEntomologySeminarsponsored
bythisCommitteewasheldontheDavisCampusof
theUniversityofCaliforniaonMarch2324Approxi
mately75individualsparticipatedinthediscussions
on1eggphysiologyofthemosquito2eggecol
ogyofthemosquito3flightstudiesofCulextarsalis
intheSacramentoValleyand4flightstudiesof
CulextarsalisintheSanJoaquinValleyModerators
ofthesesubjectsintheorderlistedwereDrsCharles
LJudsonoftheBureauofVectorControlandAllan
DTelfordStanleyFBaileyandWilliamCReeves
oftheUniversityofCaliforniaThebanquetfeatured
anillustratedtalkbyDrEdmondCLoomisofthe
BureauofVectorControlonthemalariaeradication



programinIndonesiaAnaddedfeatureoftheSemi
narwasthepresentationoftheEntomologyCommit
teesnewpublicationAFieldGuidetoCommon
MosquitolikeGnatsofCalifornia

TheprincipalCommitteeactivitiesin1962consisted
ofthreeprojectsFirsttheCommitteewasnotified
bytheCMCASecretarythatthesupplyofAField
GuidetoCommonMosquitoesofCaliforniahadbe
comeexhaustedandthatasecondprintingwouldbe
necessaryTherevisionofthispublicationnownear
ingcompletionincludesalarvalhabitatchartcovering
alloftheCaliforniaspecies

Thesecondprojectconsistedofthefollowing1
developmentoffunctionalnontechnicaladultandlar
valkeysto15generaofthecommondomesticfliesin
California2preparationofillustrationsofonespe
ciesrepresentingeachgeneraincluded3prepara
tionofaglossaryoftermsusedinthekeysandtext
and4writinganecologicalsummaryforeachofthe
generaPlansforpublishing AFieldGuidetoCom
monDomesticFliesofr ted

S3
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expressitsthankstoAgrinau
ticsSalesPawneeandHughesforitssponsorship
oftheladiesbustourandluncheon

5ThattheAssociationexpressitsappreciationtoall
exhibitorssponsorsandsustainingmembersfor
theirassistanceinassuringthefinancialsuccessof
theconferenceaswellasfortheirpartinpresent
ingproductsofinterestandvaluetotheconference

6ThattheAssociationPresidentsendlettersofap
preciationtoallspeakerssponsorsexhibitorsand
sustainingmembersfortheirparticipationwhich
madetheconferenceanoutstandingsuccess

7ThattheAssociationexpressspecificthankstoMr
SteenWeinoldoftheMiramarHotelforhishelp
inmakingconferencearrangements

8ThattheAssociationexpressitsappreciationtothe
MiramarHotelfortheexcellentarrangementsand
facilitiesprovidedfortheconference

9ThattheAssociationexpressitsappreciationtothe
ConventionBureauoftheSantaBarbaraChamber
ofCommerceandtoMissGraceDivelySecretary
oftheConventionBureaufortheirgreathelpand
interestinmakingtheconferenceasuccess

10ThattheAssociationexpressitsappreciationtothe
localArrangementsCommitteeforitspartinde
velopingtheconference

11ThataletterofappreciationbesenttoDrMalcolm
HMerrillexpressingappreciationforthepartici
pationofmembersoftheStateDepartmentofPub
licHealthintheConferenceProgramandforother
helpfurnished

REPORTOFTHENOMINATINGCOMMITTEE

LesterRBrumbaughChairmanoftheNominating
Committeepresentedthetfollowingslateofofficers
proposedbythatCommittee

President DavidEReed

PresidentElect JDWillis
VicePresident WilliamLRusconi

PastPresident JohnHBrawley
SecretaryTreasurer WDonaldMurray
TrusteeMember CarlWMuller

ItwasmovedbyLesterBrumbaughsecondedbyTed
Raleyandunanimouslycarriedthatnominationsbe
closedandthatthesecretarybeinstructedtocasta
unanimousballotfortheofficersrecommendedbythe
NominatingCommittee

RegionalRepresentativesselectedbytheirrespective
regionsare

SacramentoValley KennethGWhitesell

Coastal HCPangburn

NoSanJoaquinValley GordonFSmith

SoSanJoaquinValley TGRaley
SoCalifornia TorvalMHansen

HaroldFGray
DavidEReed

GardnerCMcFarlandChairman
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EditorsnoteInadditiontothetwosubmitted
paperswhichfollowthissessionconsistedofinformal
discussionson1techniquesinlocatingmosquito
sources2precisionintheapplicationofinsecti
cides3essentialsafetymeasuresinapplyingmod
erninsecticides4qualificationsandresponsibilities
ofanoperatorand5thevalueofrecords

TECHNIQUESFORLOCATINGA
MOSQUITOSOURCE

JAMESMALLARS
SanJoaquinMosquitoAbatementDistrict

Mosquitosourcesinmanyinstancesarewellhidden
andoftentheyareisolatedorremotefromtheadult
problemareaAsaresulttherearemanyfactorsto
considerifoneistoobtainthebasicinformation neces

saryforsuccessfulcontrolThetechniqueswhichthere
foremustbeusedbytheinvestigatorinlocatingmos
quitosourcesaremanyandvaried

Forthesakeofthisdiscussionwemightconsider
someofthetechniquesapplicabletothreedistinctbut
typicalproblems

1locatingasourceofCulexpipiensquinquefas
ciatus

2locatingafieldsourceofAedesmosquitoes
3locatingafieldsourceofCulexmosquitoes
Obviouslyafirstactionrequiredisthecollectionand

identificationofmosquitoescreatingtheproblemAn
aspiratorisgenerallyusedtocollecttheadultsanda
handlensshouldbecarriedforonthespotidentifica
tionNumbersandproportionsofmalesandfemales
mayprovidecluestosourcesizeproximityetcRe
gardlessofthespeciesassociatedwiththecomplaint
afewkeyquestionsaskedofthepropertyownerand
neighborsmayshedlightontheproblemattheoutset

CulexpipiensquinquefasciatusWhenthesourceof
thisspeciesisbeingsoughtathoroughevaluationof
theareaisabasicprerequisiteConsiderationshould
begiventothecommontypesofsourcesinthepar
ticularlocalityaswellasthelessobviouspossibilities
Someofthelessapparentsourcesincludeabandoned
sewerlinespublicutilityvaultsinoperativewater
coolersresidualwaterinsideindustrialbuildings
dwellingsconstructeddirectlyovercesspoolswater
onflattoproofscompartmentsordepressionsbeneath
barnfloorsvaultsinImhofftankssmallspringshidden
inravinesetc

ALTERNATESESSION

TUESDAYJANUARY29900AM

SIGNIFICANTOPERATIONALDEVELOPMENTS

EUGENEEKAUFFMANPresiding

Ifthesourcehasnotbeenlocatedafterareasonable
periodofinitialinvestigationthoughtshouldbegiven
totopographyandotherfactorsMosquitoesmaymove
aconsiderabledistanceacrossdryfieldsorvacantlots
interspersedamonghousesMovementmayalsooccur
upanddownravinesandhillsides

Occasionallyseptictanksmayappeartobewell
sealedbutconcealimproperventlinesorpipingsys
temsallowingentranceandexitofmosquitoesInspec
tionofventpipesisthennecessarytoisolatetheactive
sourcePinholeopeningsinseptictanksarealsoover
lookedattimesandrequirecarefulinspectionifone
istolocatethemosquitosourceWhenmosquitoes
emanatefromsourceswithverysmallopeningsthey
maydisperseinsmallnumbersaredifficulttocapture
andgenerallyofferlittleinthewayofcluesastotheir
pointoforigin

Lighttrapsaresometimeshelpfulintakingadults
forpurposesofevaluationMappingorotherwiseeval
uatingservicerequestsoftenleadstothediscoveryof
asourcewhichmaybeallowingmosquitoestofilter
intoaprimaryproblemareaInadditioniftheagency
maintainsafilingsystemwhichincludesarecordof
sourcesthiscanbecheckedandtherebyoftensavethe
inspectorconsiderabletime

Teaminspectionbyapairofexperiencedpersonnel
isoftenthemosteffectiveprocedureforlocating
sourcessinceexchangingideasandinformationonthe
historyofanareatendstoestablishthepatternofcir
cumstancesbearingonagivenproblemIfthemosqui
tocontrolagencyemployspremisessurveypersonnel
theymaybemovedintotheproblemareatoassistin
locatingthesource

Afterthesuspectedsourcehasbeenfoundandcor
rectedposttreatmentinspectionsarequiteoftenim
portantIfmorethanonesourceiscontributingtothe
problemthisshouldbedeterminedquicklyandap
propriateactiontaken

FieldAedesMosquitoesWhenoneisconfronted
withlocatingAedessourcesinthefieldareviewofthe
farmingpracticesofthelocalityprovidesmanyclues
Suchconsiderationsasfrequencyofirrigationsuper
imposedirrigationcyclesirrigationmethodsnatureof
cropsprevioushistoryoftheareaandsoilcharacter
isticsmayinfluencetheinvestigatorsinspectionpro
cedureAdultdensitiesandpatternofdispersalare
helpfulinpinpointingsourcesAnyresidualirrigation
waterorwetsoilwithevidenceofpupaeorpupalcases
providesignificantcluestowhatmayhavehappened
Followupofsuspectedsourcesduringthecritical
periodofthenextirrigationcyclemaybenecessaryto
confirmonesfindings
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Seasonalpracticesespeciallywhereirrigationcycles
orcultivationpracticesarechangedtomeetcropre
quirementsoftenhaveapronouncedinfluenceon
AedesproductionSoilsinorchardsoralfalfafieldsfor
examplemaybecomesaturatedthismayresultin
largervolumesofwaterremainingforlongerperiods
causingneworincreasedAedesdevelopmentThecon
tinuousseedingofeggsinobscuresmallpocketshidden
inunsuspectedfieldsmayeventuallyleadtohigh
larvaldensitiesandgreaterdispersalwithincreased
irrigation

FieldCulexMosquitoesLocatingsourcesinvolving
speciessuchasCulextarsalisorCulexpensisoften
timeconsumingandsometimespresentsarealchal
lengeInadditiontomanyofthetechniquesalready
describedoneshouldconsideroldinactivesources
whichmayhavebeenreactivatedaswellaschanging
agriculturalpracticesorthemoreobviousfeaturesof
urbandevelopmentwhichmightberesponsiblefor
newsourcesConsultingotherstaffwithinyourorgani
zationmayprovideadditionalcluestotheproblem
Inanysearchforobscuremosquitosourcesthezone
operatorsscheduleofinspectionandlarvicidingshould
beconsideredcarefullyAnoperatororaninspector
previouslyassignedtotheareacansometimesoffer
informationthatcouldonlybegainedbylongand
intimatefamiliaritywiththeareaTheresidentsofthe
areamayalsobeabletogivehelpfulcluessincethey
oftenpossessanaccurateknowledgeofthehistoryand
physicalfeaturesofthelocality

Wherealargeareaisunderconsiderationdividing
theworkgeographicallyamongavailablepersonnel
willreducethetirnerequiredtolocatetroublesome
sourcesduringcriticalperiodsofoperationAerial
photographsifavailablemayprovideanoverallview
ofpotentialsourcesincludingdrainagenetworksand
otherpossiblesitesthatmightbeoverlookedduringa
fieldsurvey

Inadditiontostandardsurveyequipmentsuchas
lighttrapsandartificialrestingstationstherecently
developedagedeterminationtechniquesmaysome
timesbeusedadvantageously

Keepingabreastofcurrentliteratureonnewtech
niquesandequipmentnewinformationonmosquito
behaviorflightpatternsetcwillmakethejobof
mosquitosourcedetectioneasieraswellasmorefas
cinatingandwillresultinahigherdegreeofsuccess

JAMESMALLARS
SanJoaquinMosquitoAbatementDistrict

Awellorganizedmosquitocontrolprogramincludes
intensiveinspectionlarvicidingandreductionor
eliminationofmajoraswellasminormosquitosources
Thisisaccomplishedbythoroughtrainingofpersonnel
carefuldivisionoflaborthroughzoningandprecision
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THEVALUEOFPREMISESSURVEYS

INAMOSQUITOABATEMENT
PROGRAM

planningoffieldoperationsWorkloadsmustbe
gearedtoweatheraswellastocyclesofmosquitode
velopmentsothatcoverageofallprimarysourceswill
beassured

Manymiscellaneoussmallsourcesalsoexistrequir
ingadditionalcoverageinurbanandcertainrural
areasifoneistorealizeanythingapproachingcom
pletefreedomfrommosquitoannoyanceThistaskis
accomplishedintheSanJoaquinMosquitoAbatement
Districtbycollegestudentsorhighschoolteachers
whoareemployedexpresslyforpremisessurveywork
duringthesummerpermanentemployeesarealso
calledupontodocertainkindsofpremisesworkin
thewinter

Bothpermanentandtemporarypersonnelaregiven
intensivetrainingonmosquitobiologylarviciding
methodspotentialfieldhazardsaswellaspersonal
conductandpublicrelationsincludingcertainpsycho
logicaltechniqueswhichareusefulinestablishing
goodrapportwiththehomeownerMotionpictures
andparticularlycoloredslideswhichshowthevarious
typesofsourcesareutilizedintrainingThroughthe
useofthesekindsoftrainingaidsthedifficultandless
obvioussourcessuchasseptictanksandplumbing
systemsaswellasotherbackyardsourcesalongwith
theproceduresfollowedintheircorrectionaremore
easilyclarified

Premisesinspectorsnormallyworkinpairsoperating
onoppositesidesofastreetTheyworkunderthe
directionofasupervisorwhoprovidesfurthertraining
infieldtechniquesonthejob

BasedontheexperienceofourDistrictmanyurban
backyardsourceswhichmightotherwisegounde
tectedarefoundandcorrectedThisreducesthenum

berofservicerequestsimprovespublicrelationsand
providesmoretimeforkeypersonneltoattendto
majorfieldoperationsIncertainruralcommunities
manysourcesaredetectedwhichthepermanentin
spectoroperatorcannotlocatebecauseofhisheavy
workloadonmajorsourcesAttimestheexperienced
premisespersonnelmaybeutilizedforcertainlarvi
cidingorweedcontroltasks

Duringthe1962seasontheSanJoaquinMosquito
AbatementDistrictspremisessurveyworkerscom
pleted34396housetohouseinspectionsandrecorded
4807potentialbackyardsourceswhichamountedto
10ofthetotalOfthetotalfigure1566inspection
reportswereissuedand2779minorcorrectionswere
madesuchasemptyingartificialcontainersscreening
certainsourcesetcInadditionthereweremany
opportunitiestoinstructhouseholdersonpreventive
techniquesAtotalof1219septictanksanddrains
werealsocorrectedduringthisperiodAnalyzingthe
resultsofthisworkinretrospectconsiderablemosquito
productioncouldresultfromthesesourcesifnot
corrected

Inadditiontoconsideringtheproblemsofmosquito
controlresidentshaveanopportunitytoinquireabout
otherinsectsorrelatedproblemsThepremiseswork
ersusuallyrefersuchinquiriestoqualifiedpersonnel
whoprovidethedesiredinformationdirectlyorreferit
toanappropriateagencyThisaffordstheDistricta
basisforcloserinteragencyliaisonandtheendresult
ishigherpublicesteemofserviceorganizations



MrBewIhavebeenaskedtoannouncethatthe
BoardofDirectorsmetthisnoonanddecidedthat
nextyearsannualconferencewillbeheldinSacra
mentoduringthelatterpartofJanuary

Asyouknowandasindicatedontheprogramthis
afternoonssessionwillfocusoninformationandprob
lemsofspecialconcerntomosquitoabatementdistrict
trusteesWehaveafullschedulesoIshallgetright
onwiththeprogrambyintroducingthefirstspeaker
whoisWilliamFNormanatrusteefortheMer
cedCountyMosquitoAbatementDistrictandDirector
ofSanitationfortheMercedCountyHealthDepart
mentMrNorman

THEVALUEOFWRITTENCOMPREHENSIVE
ADMINISTRATIVEPOLICIESTOTRUSTEES

ANDMANAGEMENTOFAMOSQUITO
ABATEMENTDISTRICT

WILLIAMFNORMAN

TrusteeMercedCountyMosquitoAbatement
District

Mycommentsrelativetowrittencomprehensive
policieswillberatherbriefasthenecessityandthe
benefitsofthisadministrativetoolarewellknownto
allofyouHoweverImaybeabletostimulatesome
interestinthepossibleneedforbringingwrittenpoli
ciesuptodateandtomakethemamatterofofficial
recordIthasbeenevidencedhereatthismeeting
thatmosquitocontrolismorecomplextodaythanever
beforeTheconcernoftheFishandWildlifeService
andotheragenciesrelativetoourapplicationofin
secticidesandpossibleresidualsonfoodproductsand
theconcernofthepublicintheireverawarenessof
taxdollarexpendituresbehooveustoprovideour
managerswithsoundadministrativeguides

Writtencomprehensivepoliciesprovideaperma
nentrecordofaboardspastperformanceandindicate
toaconsiderabledegreethepathwhichtheboard
willtakeinthefutureWrittenpolicieseliminatedis
sensionamongboardmembersandthenecessityfor
personalinterpretationregardingvarioussituations
thatcontinuallyariseTheyprovidefordecisivenessof
actionandconstituteanimpartialguidewherede
cisionsregardingunforeseensituationsariseSuches
tablishedpoliciesprovideforcontinuityofdistrict
actionfromyeartoyearThisgivesstabilitytothe
boardresultinginimprovedpublicconfidenceinthe
boardsactionsandrecommendationsTheyareagreat
helptonewboardmemberswhoinmostcaseshave
littleornoknowledgeofmosquitodistrictoperations

FOURTHSESSION

TUESDAYJANUARY29130PM

TRUSTEEPROGRAM

MARIONCBEWPresiding

Writtenpoliciesmakeforamorebusinesslikeopera
tionespeciallyatboardmeetingsheldbeforepublic
audiencesnewspaperreportersorathearingscon
cerningdistrictoperationsWrittenpolicieshelpto
guardagainstdominationbyoneortwoaggressive
membersandreducethepossibilityofaboardbeing
persuadedorpressuredintomakingdecisionsbased
onpersonalinterests

Writtenpoliciescanbeformulatedafterdeliberate
discussionthuseliminatingthenecessityorpossibility
ofhastydecisionswhichmayproveunsatisfactoryin
thelongrunThepoliciesshouldbeascomprehensive
aspossibleandincludeguidingprinciplescovering
foreseeablebasicsituationsPoliciesshouldneverbe
finaladditionsorchangesmayberequiredinorder
toadjusttochangingconditionsInlikemannercer
tainpoliciesmayofnecessitybeeliminatedwhenthey
becomeobsoleteorotherwiseproveundesirable

Administrativepoliciesareparticularlyvaluableto
themanagementofadistrictsincetheyareavailable
atalltimesforreadyreferencewhenproblemsarise
Thisfrequentlyeliminatesthenecessityofmaking
timeconsumingandsometimescostlyphonecallsor
callingspecialmeetingsoftheboardThewrittencom
prehensivepolicyshouldbewellorganizedforready
referenceanddefinedascompletelyaspossiblein
clearconciselanguageeliminatingthepossibilitiesof
anymisunderstandings

Thepolicymanualshouldincludeanadministrative
chartshowingdistinctlinesofauthorityandresponsi
bilityItshouldincludegeneralstaffingrequirements
minimumqualificationsforadministrativestaffjob
specificationsforallclassesdutystatementsprobation
policyandotherrelatedmattersItshouldcoverthe
rulesoforderfortheboardthemeetingtimeand
meetingdatepoliciesgoverningtravelofdistrictper
sonnelandboardmemberspoliciesregardingaccount
ingsourcereductionresponsibilitiesoflandowners
andtheuseofdistrictequipmentItshouldcover
suchpersonnelmattersassalariesandwagesvaca
tionsfringebenefitssickleavecompensatingtime
offforextraworkspecialleavestimekeepingand
terminationofemployment

Thisadministrativetoolisthefoundationfrom
whichyourmanagerworksWithoutitIdontseehow
adistrictcanoperateIhavemadeapartialsurveyof
districtoperationsandfindthatmanydistrictsdonot
havesuchamanualSomedistrictshaveamanualthat

isinthearchivesofthelibraryandnotusedOurpolicy
manualisonthetableateverymetingiscontinually
referredtoandiscontinuallyadjustedtochanging
conditionsIwouldurgeallboardsoftrusteestore
viewtheirpolicymanualsbringthemuptodateand
usethem
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0RSTRONG

TrusteeSanJoaquinMosquitoAbatementDistrict

Asyouknowtheconferencethemeisoncommuni
cationandofcoursetherearemanywaysinwhich
wecancommunicateWeheardsomeveryinteresting
talksonthisyesterdayWhenIheardthesetalkson
communicationIwasremindedofthetimejusta
whilebackwhen attendedthe50thweddinganni
versaryofJohnandMarthaWintersandeveryonein
ourareaknewthetypeofmanJohnwasahardman
togetalongwithSoatthereceptionIaskedMartha
howshehadgottenalongwithJohnalltheseyears
ShesaidWellIjustlearnedearlytokeepmymouth
shutandnottotalkbackIlearnedthislessononour
weddingdaybutletmetellyouaboutitSoshe
beganItseemsthatastheyleftthechurchtheygot
inthebuggyandstartedoutontheirhoneymoonto
NiagaraFallsOnthewayoneofthenewfangledcars
cameacrosstheroadandthehorserearedupand
balkedJohndidntsayawordtoherhejustgotout
andlookedthehorseintheeyeandsaidThatsone
SotheywentontowardsNiagaraFallsandaftera
whileatraincamebyandblewitswhistleAgainthe
horserearedupandJohnjustsaidThatstwoLater
onastheygotwithinashortdistanceofthefallslight
ningstruckandwiththebignoiseofthunderthehorse
rearedupagainJohngotoutofthebuggywalked
aroundinfrontpulledouthisgunandshotthehorse
deadMarthasaidIwassostunnedIjustcouldnt
sayawordJohnpickedupourluggageandwenton
uptothehotelandwhenwegotintheroomIstarted
totalkIsaidNowJohnthatwasanawfulthingto
dotothatpoorhorseArentyouashamedofyourself
Whathaveyougottosayforthat Whereuponshe
saidHelookedmesquareintheeyeandanswered
MarthathatsoneFromthatpointontheyhada
happymarriedlife
IwishtotakethisopportunitytothanktheCali

forniaMosquitoControlAssociationforarrangingthe
programtoincludesessionsinwhichtrusteescanpar
ticipatewherewecanexchangeideasandnewin
formationwhichwillbehelpfulintheconductof
ourwork

Everyonelikestobeassociatedwithsuccessand
oneofthemainprerequisitesofsuccessistheassump
tionofresponsibilityIneverybusinesstheboardof
directorsortrusteesthepresidentmanagerandem
ployeesmustassumecertainamountsofresponsibili
tiesinordertoachievetheirgoalsWhatarethesere
sponsibilitiesForthoseofusinmosquitoabatement
workinCaliforniatheHealthandSafetyCodespells
outtheresponsibilitiesofboardsoftrusteesofmos
quitoabatementagenciesTheselawsarepublished
andavailabletoallandIamnotgoingtotakethetime
toreviewthemtodayIthoughtIwouldtalktoyou
moreorlessonaninformalbasisdiscussingwithyou
someoftheunwrittenresponsibilitiesIhavelistedfour
whichIbelievealltrusteesshouldrecognizeifweare
toreachourgoal
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RESPONSIBILITIESOFMOSQUITO
ABATEMENTDISTRICT

TRUSTEES

Firstwemustdevelopandmaintainacordialwork
ingrelationshipwithourfellowboardmembersPer
hapsthiscanbestbedonebycreatinganatmosphere
atboardmeetingswhichisbusinesslikeandatthe
sametimeinformalWheneverpossibleatrustee
shouldattenddistrictsocialfunctionssuchaspicnics
barbecuesandotheroutingstobecomebetterac
quaintedwithhisfellowboardmembersinadifferent
atmosphereInourdistrictwehaveatleasttwosuch
outingseachyearIncidentallywepayourownway
Asaresultoftheseinformalgatheringswegetalong
wonderfullywitheachother

Thesecondresponsibilityisthatofkeepingwell
informedIhaveinmindherethereadingofdistrict
activityreportsandmemorandaandofcoursethe
AMCAMosquitoNewsandvariousothermosquito
publicationsthatcanhelpusdoabetterjob

ThirdassistnewboardmembersEachboardmem
bershouldhelpanewmemberinunderstandinghis
dutiesandresponsibilitiesandboardpoliciesAgood
timeforthisisduringcoffeesessionspriortothe
boardmeetingsWehavethisarrangementandIhope
therestofyoudoItisarealgoodgetacquainted
sessionAnotherwayoforientinganewmemberis
throughourfieldtripswherewevisitmajormosquito
sourcesandhavegeneraldiscussionsaboutthemThe
newmembercangainalothere

Fourthobservetheproperdivisionofresponsi
bilitiesbetweentheboardandmanagementWhen
individualboardmemberstrytoassumeresponsibility
forhiringandfiringanddirectingpurchaseofsup
pliesminorchaoscandevelopThemanagernotonly
losesfacewithhisempleyeesbuthelosesauthority
andunisonwiththisboard

Itismybeliefthattheseunwrittenresponsibilities
arejustasimportanttotheeffectiveoperationofa
mosquitoabatementdistrictprogramasarethelegal
provisionsunderwhichweoperate

RELATIONOFSPECIALDISTRICTSTO

CITIES

HOLLISMPEAVEY

PresidentBoardofTrustees
SoutheastMosquitoAbatementDistrict

InspeakingonthesubjectgiventomeImustwear
twohatsAlongwithbeingpresidentoftheboardof
theSoutheastMosquitoAbatementDistrictIamalso
ViceMayoroftheCityofDowney

Asfortherelationshipbetweenmosquitoabatement
districtsandcitiesandhowwecancooperateIdont
thinkthathasbeenadequatelyexploredIamgoingto
usemydistrictasanexamplebecauseeverydistrictis
somewhatdifferentandIcanspeakbetterofthatwith
whichIamfamiliarWhenourdistrictwasfirstor

ganizeditwasactuallyanoperationofcitycouncil
menItwassetupforthesimplereasontocurbmos
quitoesandithasworkedoutverywellAstimegoes
onwekeepaddingmorecitiesandotherportionsof
thecountyThisiswhatisbeingreferredtonowby
somemisinformedindividualsasanoverlappingdis



trictThesearethepeoplewhoarecontinuallytalk
ingaboutmetropolitangovernmentandhowthey
couldsavethetaxpayersmoneybydoingawaywith
overlappingdistrictsWhenwesetupourdistrictswe
setthemuptotakecareofmosquitoproblemsThe
mosquitodoesntcarewhereadistrictstartsorwhere
itstopsIfonecityweretotrytocontrolitsownmos
quitoesandanadjacentcitydidntyouknowwhatthe
resultwouldbeSoourdistrictsareusuallysetupto
coverseveralcitiesorperhapsseveraldifferentgov
ernmentaljurisdictionsRecentlyweheardofvarious
attacksontheoverlappingdistrictsAbouttwoyearsago
theGovernorsetupacommitteetostudymetropolitan
governmentAbillwassubmittedtotheLegislature
whichwasintendedtoleadupeventuallytometropoli
tangovernmentUnderthispropostioniftwocitiesde
cidedtheywantedtosetupadistrictforonething
oranothersayforafiredepartmenttheycouldin
cludeathirdcityandthetwocitiescouldwellhave
enoughpowertotakeinthisothercitythatmightnot
wanttocomeinThatwouldbegoingintometropoli
tangovernmentviathebackdoorTheLeagueofCali
forniaCitiesatfirstthoughtitwouldgoalongwith
thisanditreachedapointwherewehadtocallup
theBoardofDirectorsandgetthemtoholdastate
meetingattendedby376mayorsthroughouttheState
ofCaliforniaTheyvoteditdownunanimously

ThereasonIammentioningthisgentlemenisthat
ourmosquitoabatementdistrictsareinvolvedinthis
tooNowfirstofallIassureyouthesebigoverall
governmentsarenoteconomicaltheyareexpensive
Ifyouwillcheckthetaxrateofourlargercitiesin
Californiayouwillfindthattheyaremuchhigher
thanthosecitiesof100000orunderIthasbecomea
wellknownfactwithmunicipalpeopledownthrough
theyearsthatwhenacityreaches100000itbecomes
unwieldyandcanttakecareofitspublicservices
properly

Nowitismybeliefgentlementhatweareallin
thesameboatIftheywipeoutthecitiesiftheywipe
outhomeruletheywipeoutordestroythemosquito
districtsinsomemetropolitanareasThereisonething
thatweshouldbearinmindwiththelongpractical
downtoearthexperiencethatourpeoplehavehadin
mosquitoabatementitwouldtakealongtimefora
newtypeofagencytoreachthepointofdoingan
equivalentjob
IcanonlysaythisinclosingThusfarinthepresent

legislativesessionwehaventfoundanybillsbeing
proposedthatwouldaffectthedistrictsinthisrespect
Ifthecitiesareaffectedthedistrictsaregoingtobe
affectedbecausethecitieshelporganizeandareapart
ofthesemanydistrictsOurdistrictandIknowthis
istrueofmanyothersiswhattheyarecallinganover
lappingdistrictThereforeweshouldallbealertand
ifitbecomesnecessarybepreparedtocallonour
assemblymenandatleastgivethemaninformed
opinionLastyearthroughtheLeagueofCalifornia
Citieswewereabletoslowthisdownandstopit
wehopebuttheissueisapttocomealiveagainSo
allIcandohereistoalertyouastowhathasbeen
goingonincaseyouarenotawareoftheserecentde
velopmentsandtourgeyoutowatchforpossiblefu
tureactivityonthisissueThankyouverymuch

SHOULDAMOSQUITOABATEMENTDISTRICT
BEINVOLVEDININSECTCONTROL

OTHERTHANMOSQUITOES

EDWARDEENOS

TrusteeAlamedaCountyMosquitoAbatement
District

Sincereceivinganinvitationtoappearonthispro
gramIhavebeenanticipatingtheoccasionwitha
greatdealofinterestPrimarilyIhavebeenlooking
forwardtoadiscussionwiththoseofyoutowhomthe
callhasgoneoutinmanyareastotakeovercontrolof
insectsotherthanmosquitoesSecondarilyIwanted
todiscusswithyousomeofthepracticalaspectsoffly
control

Ihavedividedmytalkintoaboutfiveconsiderations
ThefirstisthatofdistrictpowersItmightbewell
attheoutsettoquotethesectionoftheCalifornia
HealthandSafetyCodewhichgivesthedistrictboard
oftrusteesthepowerto takeallnecessaryor
properstepsforexterminationofmosquitoesfliesor
otherinsectseitherinthedistrictorintheterritory
notinthedistrictbutsosituatedwithrespecttothe
districtthatmosquitoesfliesorotherinsectsfromsuch
territorymigrateintothedistrict

ThesecondconsiderationisthatofserviceWe

shouldbearinmindthatmosquitoabatementdistricts
arepublicserviceagenciesInviewofthisifthe
peopledemandaspecificservicewhichweareau
thorizedtoprovidethenweshouldgivethemthat
serviceSeveraldistrictshavealreadyundertakengnat
controlorflycontrol

Theresultsofinvestigationsindicatethatthereare
severalmainsourcesofdomesticfliesincludinghouse
holdgarbageandotherbackyardsourcessuchas
laynclippingsindustrialwastesandlivestockand
poultrymanureAccordingtothemostrecentCali
forniasurveysthesearetheprimaryormajorsources
ofdomesticflies

Tocombatthisproblemamanmadeproblemin
cidentallyseveralavenuesofapproachhavebeen
suggested1educationofthepublicastotheproper
disposalofgarbageillustratedsowellyesterdayafter
nooninthatexcellenttalkbyMrStGermainefrom
SantaClaraCounty2anextensivecampaignto
improverefusemanagementthroughuseofproper
containers3twiceaweekpickupofgarbageand
4improvedfarmmanagementandsanitationpro
grams

Scientistshaveshownthatinsomeareastheaverage
garbagecanmayproduceasmanyas1200fliesper
weekHoweverinsuchasituationwithtwogarbage
collectionsperweekthefiguredroppedtoanaverage
of120fliespercanperweekInotherwords10of
thefliesdevelopedinthefirstfourdaysand90de
velopedinthenextthreedaysNowthehouseflycycle
duringthewarmweatherisapproximatelythis1
eggtolarva dayorlonger2larvatopupa3days
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orlonger3pupatoadult1idaysorlongerSoyou
seethattheperiodfromeggtopupamaybeasshort
as4daysThusyoucanreallygetintotroubleafter
the4thday

ThethirdconsiderationisthatoffinancingFinanc
ingaprojectoranewprogramisamatterofgreat
importanceAtpresentadistrictmaylevyupto15
centsper100assessedvaluationIfwegooverthe15
centswemustpetitiontheboardofsupervisorsand
withtheirconsentwecanlevyupto40centsThe
questionarisesastowhetherornotacomprehensive
flycontrolprojectwouldbeeconomicallysound
HighlytrainedemployeeswouldhavetobehiredThe
costtothedistrictcouldbeasmuchasthreetimesthe
presentcostofoperationInmyparticulardistrict
whichhasabout300000housingunitsthegarbagein
someareasshouldbecollectedtwiceweeklyatleast
duringthewarmseasonthusimposingaheavycost
uponthepatronsHoweverthisisthelargestsource
offliesinmanyurbanareasandthereforeonewhich
wemustconfrontThepeopleprovidethebreeding
sourcesforfliesthereforeitisjustaspossibleforthem
topreventthebreedingofflies

ThefourthconsiderationisenforcementAquestion
maywellariseintheareaofenforcementaswellasin
termsofservicewhichImightcallforlackofabetter
termthetolerancelevelorthethresholdofannoy
anceInotherwordswhenshalladistrictrepresenta
tiverespondtoahomecallShallitbe2fliesShall3
fliesbethedecidingpointOnemosquitoissometimes
enoughtoresultinacallWillthesamebetrueof
houseflies

ThefifthconsiderationisthatofcontrolSeveral
sourcesoftechnicalinformationareavailableforthe
controloffliestheUniversityofCaliforniatheState
BureauofVectorControltheStateDepartmentof
Agricultureandothers

Ittakesmoistorganicmaterialtoproducefliesdry
materialwillnotproducefliesFliescanbeprevented
inwastematerialby1spreadingitthinlytodry
2cultivatingitintothesoil3storingitinafly
tightbin4coveringitwithatarp5gathering
droppingsdailyandburyingunder6inchesofcom
pactedsoil
IhopethatinthisdiscussionIhavekindledaspark

ofinterestineachofyousoyouwillgohomeand
studythisproblemfurtherYoumaysomedaybe
calleduponbytheboardofsupervisorsorbyaciti
zenscommitteetoprovidethiskindofextendedserv
iceInContraCostaCountyacitizenscommitteewas
actuallyformedandtheyappearedbeforetheboard
ofsupervisorsasIunderstanditandsaidWewant
flycontrolnowAsaresulttheContraCostaCounty
MosquitoAbatementDistrictisintheflycontrolbusi
nessYoumayhavethatoccurinyourareajustaswe
arehavingtogiveitseriousconsiderationinAlameda
CountyatthepresenttimeThiswillrequirecareful
thoughtbutIamconfidentthatitisaproblemthat
canbesolved
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REQUIREMENTSFORANNEXATIONTO
MOSQUITOABATEMENTDISTRICTS

BYNEWSUBDIVISIONS

ALFREDJENGLE
DirectorofSanitation

SantaBarbaraCountyHealthDepartment

Afterhavingencounteredconsiderableresistanceto
expansionoftheexistingabatementdistrictsortothe
formationofadditionalabatementdistrictsherein
SantaBarbaraCountywehaveresortedtoaprocedure
whichtothebestofourknowledgeisuniqueWe
havehadtremendoussubdivisiongrowthhereinthe
lastfewyearsBasicallytherearetwoprocedures
whichweareusingfortheexpansionofmosquitocon
trolinSantaBarbaraCountyasthisservicerelatesto
thegrowthofsubdivisionsBothproceduresinvolve
thefollowingcountyagenciesPlanningDepartment
SubdivisionCommitteeHealthDepartmentSpecial
DistrictsCoordinatoranewofficewehavehadhere
forlessthanayear officeoftheCountyCounciland
ofcoursetheBoardofSupervisorsInadditiontothe
aforementionedgovernmentalagenciestheexisting
mosquitoabatementdistrictinthevicinityofthe
proposedannexationisofcourseinvolved

Thefirstprocedurewewillconsiderinvolvesthe
annexationofnoncontiguoussubdivisionstoamos
quitoabatementdistrict

ThesecondprocedurewhichIwanttotalkabout
andthisisstillinsomewhatofanexperimentalstage
involvestheformationofamosquitoabatementdistrict
asaconditionoffinalapprovalofasubdivision
wherevermosquitocontrolisneededandwhereno
districtexistswithinareasonableoperationaldistance

Returningtothefirstproceduretheannexationof
noncontiguousproposedsubdivisionsIamsureyou
areallfamiliarwiththesectionsoftheHealthand

SafetyCodeArticleVISections2330whichread
asfollowsAnyterritorylyingcontiguoustoamos
quitoabatementdistrictmaybeannexedtothedis
tricnoncontiguousterritorymaybeannexedbythe
districtiftheboardofsupervisorsofeachcountyin
whichaportionoftheterritoryproposedtobean
nexeddeterminesbyresolutionthatsuchportionof
theterritoryiswithinareasonableoperationaldis
tanceofthedistrictTheactionstartswhenthesub

dividerpresentshispreliminarymaptothePlanning
DepartmentforconsiderationThepreliminarymap
isthenpresentedusuallybythesubdividersengineer
totheCountySubdivisionCommitteewhichiscom
posedofdepartmentheadsofPlanningRoadsPublic
WorksHealthFireFloodandtheCountySpecial
DistrictsCoordinatorPriortopresentationofthe
preliminarymaptotheSubdivisionCommitteethe
PlanningDepartmenthasdeterminedthatthepro
posedsubdivisionislocatedweshallsayintheGoleta
ValleybutisnotwithintheboundariesoftheGoleta
ValleyMosquitoAbatementDistrictnorisitadjacent
tothedistrictAsthepreliminarymapisconsideredby
theSubdivisionCommitteejointlywiththesubdivider
thematterofannexationoftheproposedsubdivision
tothevariousdistrictsoftheGoletaValleyisbrought
totheattentionofthesubdividerincludingannexa



tiontotheMosquitoAbatementDistrictThereare
sanitarydistrictslightingdistrictsandvariousother
districtsandwealwaysincludethemosquitoabate
mentdistrictwhenwemeetwiththesubdividerFol
lowingtheSubdivisionCommitteemeetingtheSub
divisionCommitteesubmitsageneralizedreporton
thepreliminarymaptothesubdividerwhichincludes
thematterofannexationTheSubdivisionCommittee
atalaterdatereviewsthetentativemapofthepro
posedsubdivisionandsubmitsareporttothesub
dividergivingtentativeapprovalofthesubdivision
whichcontainsforexamplethefollowingcondition
thisisaconditionofapproval subdividershall

petitiontheBoardofSupervisorsforannexationtothe
GoletaValleyMosquitoAbatementDistrictTheten
tativemapislaterapprovedincludingtheaforemen
tionedconditionandofcourseotherconditionsby
thePlanningCommissionandtheBoardofSuper
visors

Itisatthispointthatatentativemapofthepro
posedsubdivisionismadeavailabletotheMosquito
AbatementDistrictbytheHealthDepartmentThe
finalannexationofthesubdivisiontotheMosquito
AbatementDistrictisusuallyapprovedbytheBoard
ofSupervisorsataboutthesametimeasthefinalmap
ofthesubdivisionisapprovedAtarecentmeetingof
theBoardofTrusteesoftheGoletaValleyMosquito
AbatementDistricttwoproblemswiththisprocedure
werebroughttoourattentionFirstthedistrictmay
notwishtoacceptcertainsubdivisionsduetolocation
withrespecttoexistingboundariesandthenecessity
oftreatinglargesurroundingareaswhicharenotin
thedistrictThishoweverhasnotbecomeamajor
concernasyetSecondanimmediateproblemcon
cernsthecostofpublishingrequiredlegalnoticesin
thenewspaperThemostrecentpublishingcostsof
legalnoticesforasubdivisionannexationwerebe
tween90and100Thedistrictfeltthattheycould
notabsorbthiscostandthereforetheyareexploring
thepossibilityofcharginganannexationfeetothe
subdividerwhichwillcoverthiscostAlsothedistrict
wouldliketobeabletopublishalegalnoticeinthe
newspaperwhichwouldincludeseveralsubdivisions
orunitsofasubdivisionatthesametimeratherthan
piecemealBydoingthispublicationcostswouldbe
somewhatlowerIunderstandtheyarehavingsome
successalongthisline

Mostofourrecentsubdivisionactivityhasbeenin
theGoletaValleyareaDuringthepastyeartherehave
been13subdivisionsrangingfrom10to65acres
thateitherhavebeenannexedorareintheprocessof
beingannexedtotheGoletaValleyMosquitoAbate
mentDistrictWehavehadtroubleovertheyears
expandingmosquitocontrolinthisareaandwefeel
thatwiththisapproacheventuallywemaybemore
successfulthantryingtogoalloutonabigprogram
althoughwestillareworkingonthattooThereare
nearly500acresinthese13subdivisionsthatarein
theprocessofannexation

Thesecondprocedurewhichisevenmoresoinan
experimentalstageinvolvestheformationofanabate
mentdistrictasaconditionofapprovalofthesub
divisioninareaswheremosquitocontrolisneededand
wherethereisnoexistingdistrictwithinareasonable
operationaldistanceWehaveonesucharea75miles

fromherewhichisnotwithinanexistingdistrict
wherewedohaveaperiodicmosquitoproblemWe
cooperatewiththeresidentsandprovidethebestpro
gramwecanWehavetriedunsuccessfullythusfar
togetthemtoformadistrictThissecondprocedure
wasinstigatedbyaproposalofalargesubdivision
whichincludedseverallakesandagolfcourseResi
dentsinthegeneralareaoftheproposeddevelopment
refusedtoformtheirownabatementdistricthowever
someofthemhaveindicatedtheirwillingnesstoannex
tothenewdistrictifoneisestablishedbythesub
dividersoftheproposeddevelopment

Conditionstothesubdivideronthepreliminary
subdivisionmapapprovedfortheproposedsubdivision
inthiscasearegiveninaletterthatwassentbythe
SubdivisionCommitteetothesubdividerUponre
viewingthepreliminarymapwefindseverallakesare
tobecreatedaspartofthegolfcoursedevelopment
Inasmuchastheareaisalreadyconsideredacritical
areaforthebreedingofmosquitoeswerecommend
thatyoutakethenecessarystepsrequestingtheBoard
ofSupervisorstoformamosquitoabatementdistrict
thusestablishinganadequatecontrolprogramtoin
cludetheentireproposeddevelopmentOurdepart
menttheofficeoftheCountyCouncilandtheState
BureauofVectorControlwillbepleasedtoassistyou
inthenecessaryproceduresfortheformationofamos
quitoabatementdistrict

ThismatterisstillunderstudyattheCountyCoun
cilsofficeandjustbeforeIcamedownhereIcalled
himandaskedhimhowitwasprogressingThesub
divisionhasnotbecomecompletelyinactivebutit
hassloweddownHesaysthatfromwhatresearchhe
hasdoneheseesnoreasonwhytheycantrequirethis
subdividertoapprovestartingamosquitoabatement
districtintheareaTherehavebeennoobjectionsto
thisconditionfromthesubdividerhoweverhehasnot
yetrequestedtentativeapprovalofhisproposedde
velopmentSimilarconditionshavebeenimposedby
theSubdivisionCommitteeonmorerecentlyproposed
subdivisionsinareasadjacenttotheproposedgolf
coursesubdivisiondevelopmentThesesubdivisions
havegenerallyindicatedtheirwillingnesstopartici
pateintheformationofamosquitoabatementdistrict
sharingthecostwiththeoriginalsubdividerofthe
areaIbelievethatisaboutallthatcanbesaidatthis
timeofourprogressontheapplicationofthesenew
proceduresofannexation

WORKINGCONDITIONSANDSALARY

SCHEDULESFORMOSQUITO
CONTROLAGENCIES

RALPHPIEPGRASS

PresidentBoardofTrustees
DeltaMosquitoAbatementDistrict

FirstIshouldliketotouchuponthesubjectof
workingconditionsSomethirtyyearsagowhenIfirst
cametoVisaliaIwastalkingtoamanwhoinciden
tallyisstillaliveandhewastellingmeaboutthresh
ingHesaidIusedtoworkforthebestthreshing
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outfitinthedistrictIhadthebestbossandifIwasnt

thebestmanonthecrewIwastryingtobethebest
manonthecrewIcouldnthelpthinkingofthat
conversationwhenIstartedtoreflectonthesubject
ofworkingconditionsIfeveryorganizationwas
likethatwhatidealworkingconditionswewould
haveIfthebossthinkshehasthebestcrewandthe
crewthinkstheyhavethebestbossandthebest
equipmentthatisanunbeatablecombinationCer
tainlythisidealsituationissomethingtoaimforina
mosquitoabatementdistrictorinanyagencyofgov
ernmentIftheleadersandthestaffofanorganization
havethisbasicphilosophytherecouldbelittledoubt
astothequalityofpublicservicetheywouldbepre
paredtooffer

Theboardoftrusteesofyourmosquitoabatement
districtprovidestheliaisonbetweentheelectorateor
thetaxpayersandyourmanagerandhisworkingper
sonnelToattaintheidealsetofcircumstancesIhave

describedcertainconditionshavetoprevailIhave
listedsomeoftheseconditionsintheorderofimport
anceastheyoccurredtome

YourmanagershouldhaveaprogramHeshould
convincehisboardthatitisasoundprogramthatwill
bringthedesiredresultsHeshouldconvincethemen
workingunderhimthatthisistheprogramtheyshould
carryouttogetthosedesiredresultsHemusthave
confidenceinthisprogramtosellittohisboardandto
hisstaffThenthemanagermusthavetheconfidence
ofhisboardoftrusteestheymustbelievethemanager
theyhaveselectediscapableofcarryingoutthispro
gramsotheywillbepreparedtogivehimfullsupport
Theniftheworkingstaffhaveinstilledinthemthis
espritdecorpsandprofessionalprideknowingthey
haveajobtodothattheyhavealeadertoshowthe
wayandthattheyaregoingtogetthejobdonewith
precisionanddispatchthatmakesanunbeatableor
ganizationIfyouhavethisyoucanbeassuredofthe
mostimportantthingthecompleteconfidenceofthe
peopleinyourdistrict

Howmanyofyouastrusteeshavehadsomeone
cometoyouwithacomplimentaryremarkabouta
manonyourstaffanoperationofthedistrictorsome
thingpertainingtothedistrictprogramthatiscom
mendableMoretothepointhavetakenthetrouble
ofnotifyingyourmanagerofthisfactTheywillap
preciatehearingthatothersbelievetheyaredoinga
goodjobYoudontneedtoworryaboutthecom
plaintstheywillhearaboutthemButjustalittle
wordofpraiseonceinawhilewillletthemknow
thattheyareappreciatedandthattheyaredoinga
goodjob

Inourdistrictwehavegonejustrecentlytopro
vidingcapsandshirtswiththeagencysnameonthem
ThementakeprideinwearingthisuniformIfthe
menhaveprideintheirorganizationtheyaregoing
todoabetterjob

Anotherimportantthingistohaveadequategood
equipmentYoucantexpectamantodoatopjob
withinferiorequipmentIfallthesethingsaretaken
intoproperconsiderationitispossibletobuildupan
organizationthathastherespectofthepublicandyou
willhaveasatisfiedstaffthatwillaccomplishthejob
asyouwouldliketoseeitdone

Weshouldperhapsnowgetontothesubjectof
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salaryschedulesFirstofallIamnotgoingtopre
tendtobeanauthorityonthissubjectnoramIeven
goingtosuggestthatyoushouldhaveasalaryschedule
inyourorganizationIwouldhoweverliketopresent
afewgeneralthoughtsIhaveconcerningsalarysched
ules

Eachdistrictmustestablishitsowncriteriaforde

terminingwhatitisgoingtopayitsmanagerento
mologistforemensourcereductionmanengineer
pilotsoperatorssecretaryandanyotherspecial
classesWhatarethesecriteriaThesemaytakeinto
considerationsuchthingsasbudgetandperhapsthe
specialprogramsofthedistrictSomedistrictsset
salaryschedulesonabasisofwhatthecountypaysfor
otherjobsrequiringsimilareducationalbackground
andexperienceSomesettheirschedulesonthebasis
ofwhatispaidinothermosquitoabatementdistricts

Ithinkallofyoureceivetheannualsummaryofthe
CMCAonMosquitoControlAgenciesSalariesand
WorkingConditionsOutofapproximately52districts
inthestate44sentinreportslastyearOurboard
studiesthesedocumentscarefullyasweconsidersal
ariesfromyeartoyearhoweverthesedonotconsti
tuteourmaincriteria

Itisquiteinterestingtocheckthroughthisdocument
eachyearOfthe44districtsthatreportedlastyear
25hadannualbudgetsofover100000Inonedis
trictthemanagerssalaryamountedto30ofthetotal
budgetInanotherdistrictthemanagerssalarywas
3ofthetotalbudgetSoundoubtedlysettingupa
salaryscheduleonthebasisofbudgethasitslimita
tionsInoneofthedistrictsthepilotworkingunder
thesupervisionofthemanagerreceivesmorepayin
a12monthperiodthanthemanagerIsheactually
worthmoretothedistrictthanthemanager

Shouldweastrusteesofdistrictssomewaygetto
getherandtrytodeterminehowwearriveatsomeof
thesefiguresandmakeanefforttodevelopmoreuni
formsalaryplansIdontknowIdoknowthatwe
arealllimitedtotheamountofmoneythatwecan
raiseforsalariesequipmentequipmentmaintenance
insecticidesinsuranceandsoforthandithastogo
aroundIhopethatsomeofyouwilltellushowyou
determinesalaryschedulessowecantakethisinfor
mationhomeandreportittothemembersofour
boardswhoarenothere

MrBewThankyouverymuchRalphDoesany
onehavetheanswer

MrPeaveyIwouldjustliketomakeasuggestion
hereOurcouncilduringthepastfewyearshashad
towrestleaseveryagencydoeswithpayandthe
matterofremovingthecouncilanditsadministrator
awayfromtheresponsibilityofsettingpayscalesItis
easytobringaboutenmitywithinanorganization
whereemployeesmayfeelthatpersonalconsiderations
beartoomuchinfluencePerhapssomeofyoudonot
knowitbutitispossibletohireexpertsfromtheState
PersonnelBoardoncontractforaverymodestfee
andthesemenwillcomeintoyourcityorintoyour
districtandsurveythisprobleminadetachedobjec
tivemannerandgiveyouascalebaseduponallofthe
appropriateconsiderationsWehavedonethistwice
anditisveryeffective



FUNCTIONSANDPROCEDURESOFA
MOSQUITOABATEMENTDISTRICT

BOARDOFTRUSTEES

ASANDYSTEINER

TrusteeOrangeCountyMosquitoAbatement
District

FirstIshouldliketosayhowhappyIamtobehere
againattheannualconferenceoftheCaliforniaMos
quitoControlAssociationIrepresentaboardasyou
haveheardwith25membersWehave4charter
memberswhohavebeenontheboard15yearsone
manhasbeenon12yearsandIamnextwith10years
In1960wehad3newtrusteesappointed4in1961
and6in1962Everytimeweincorporateanewcity
wehaveanewmember

Thefunctionsandproceduresoftheboardoftrus
teeshavebeenreviewedquitecompletelybyMr
StrongandtheotherspeakersaheadofmesoIwould
justliketocommentonsomeofthesepointsandtell
youhowtheyapplyinourdistrictItistheonly one

IreallyknowIhavenevervisitedanotherdistricts
boardmeetingImsorrytosayIgaingreatsatisfac
tionfromtheseannualmeetingsandtheinformation
Igatherfromdiscussionswithothertrusteesandthe
professionalmosquitocontrolpeopleisinvaluablePer
hapsoneofthemoreimportantfunctionsorresponsi
bilitiesofatrusteeistoaccumulateasmuchknowledge
andtechnicalbackgroundaspossibleinorderto serve

thepeopleherepresentsinthemostintelligent manner

possible

Iamveryhappytoreportthatwehaveverysmooth
orderlyinterestingmeetingsWhenitcomestoserious
issueswetakethemupinaverybusinesslikemanner
thepresidentconductsthemeetingaccordingto
RobertsRulesofOrderwetakeactiononallourdis
cussionsandmattersofdifferencearesettledinan
orderlymannerOurmanagermustbegivencredit
forourmeetingsrunningsosmoothlyHisdetailed
agendaandreportsarelargelyresponsibleforthis

Asforourprocedureswemeetat330onthethird
Fridayofeverymonthinaniceroomwhereevery
thingnecessaryissetupforusWehavecoffeesoft
drinksandcookiesavailableforwhichweeachcon
tributeaquarterWestartthemeetingontimewith
arollcallandgettothebusinessathandWeusually
adjournnotlaterthan5oclockWehavealargedis
trictandagreatmanythingstoaccomplishhowever
accordingtotheprocedurewefollowthepreliminary
workisalreadydoneforusOneweekpriortothe
meetinganannouncementismailedtoeachofusAn

agendaofthemeetingisattachedalongwiththe
minutesofthepreviousmeetingThisgivesusevery
thingweneedWehaveaweektostudythismaterial
sowhenwecometothemeetingweareprepared
Ihaveneverbeeninthefieldtolookatmosquito

problemsexceptintheareawhereIliveYetIfeel
thatIamfamiliarwitheverymosquitoproblemevery
majornuisancebecauseateachmeetingweareshown

colorslidesgivingthisinformationindetailsuch as

problemscreatedbydairiesbyexcavations orbyduck
clubsThesepicturesshowthesituationsoclearly
thatwecouldntgetabetterunderstandingofthe
situationevenifwegotinajeepputonhiphots
andwentouttothesite

Asaboardwearealwayspreparedtogiveour
managercompletesupportwhenheneedsitWeknow
thepowerswehaveaccordingtothelawandwetry
toexercisethesepowersinthemostjudiciousmanner
possibleIfalandholderisuncooperativewedont
threatenorabusehimThemanagercontactshim or

theentomologistmaytalktohimIfthatdoesntsuf
ficeheissentaLetterandinformedofhisresponsi
bilityunderthelawIfthatdoesntworkweaskhim
toappearbeforetheboardIfnecessaryheistoldto
abatethenuisanceorthedistrictwilltaketheneces
sarystepsaccordingtolaw

ThefirstyearIwasinthedistrictIlearnedthatthe
largestlandownerinourcountywasleasingproperty
toduckclubsandtoasugarfactorywhichwasdump
ingenormousamountsofwaterandofcoursebuild
inguptheduckclubsWewereinstructedbythis
largelandownertogototheduckclubsandcollect
thefeesfortheworkwehaddoneConsideringthe
sizeofthecompanytheyprobablyfeltthattheyhad
alittletoomuchpowerandwewouldbecowedbyit
Severalofusgottogetheranddecidedwewerenot
goingtoabatethisnuisanceattheexpenseoftheother
taxpayersThiswasacontinuousnuisancerequiring
equipmentandmenonanalmostdailybasisforex
tendedperiodsWedidntgoouttothisbigland
ownerbutinsteadaskedthegeneralmanagerofthis
corporationtocomeintoourboardmeetingWejust
explainedthesituationtohimandeversincethen
whichwas9yearsorsoagotheyhavebeenveryco
operative

AsaboardwenaturallyhaveotherfunctionsWe
ofcoursemustapprovethebudgetTheassessedvalua
tionofourdistrictisabout1480000000andwe
haveataxrateof00093whichislessthanapenny
andabugetof140500Outofthisbudgetwehave
a10000unappropriatedreservefundforemergen
ciesthecountytreasurerinveststhisforussoitdraws
interestThenwehaveanother10000generalreserve
fundtodefrayexpensesbetweenthebeginningofthe
fiscalyearandthetimeofdistributionoftaxreceipts
IsupposewearealittlespoiledinourdistrictAc
tuallyourmanagerdoesallthepreliminaryworkon
thisHerecommendstouswhatisneededorwhat
shouldbedoneandwediscussthemattersothatitis
clearlyunderstoodIfitissomethingseriousthepresi
dentmayappointacommitteetoinvestigateandre
portbacktotheboardthenthemattercanbeacted
uponofficially

Ihopethisbriefreviewofsomeoftheinternalopera
tionsoftheOrangeCountyDistricthasprovidedsome
helpfulsuggestionstosomeofyouIshallbehappy
totrytoansweranyquestionsthatmayoccurtoyou
individuallyThankyou
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CASUALTYINSURANCE

ROBERTTYLER

PresidentBoardofTrustees
BallonaCreekMosquitoAbatementDistrict

Ihavebeenaskedtodiscussthegeneralsubjectof
casualtyinsuranceorasIprefertoidentifythesub
jecttheliabilitythatthedistrictsandtheirofficersand
employeeshavetothegeneralpublicandhowthey
canbestprotectthemselvesagainstthatkindoflia
bility

WemustgobacktotheEnglishCommonLawif
wewanttodeterminewhatwasoriginallymeantby
sovereignimmunityThisisstillimportantbecause
theSupremeCourtofCaliforniaandourLegislature
areonceagainreviewingthesubjectofsovereignim
munityTheEnglishCommonLawstatedthatthe
kingcoulddonowrongandthattheservantsandthe
messengersofthekingwhileengagedinroyalbusi
nesscoulddonowrongandthereforetherecould
benosuitsagainsttheCrownThatbasicpremisewas
carriedoverintotheAmericancoloniesandagain
bythevariousstatesastheywereadmittedtothe
UnionandfinallybytheStateofCaliforniaThusthe
theoryofsovereignimmunityhasprevailedherein
Californiathroughtheyears

Inrecentyearshowevertherehavebeensome
breachesmadeinthisconceptofsovereignimmunity
AtthepresenttimeinCaliforniathereareseveral
areaswherethestateisconsideredsubjecttoliability
Thegeneralprinciplehoweverstillholdsthatany
stateemployeeincludingemployeesofyourmosquito
abatementdistrictsengagedinproperlydefinedgov
ernmentalactivitiesisfreefromsuit

Thereisanotherkindofactivitythatsometypesof
districtsorgovernmentalunitscanbeengagedin
whichisknownasaproprietaryactivityTheymay
forexampleoperateamunicipalpowerplantThere
theycanbeheldliablerightdownthelineWeneed
notbeconcernedwiththishoweversincenoneof
ourmosquitoabatementdistrictsareengagedinpro
prietaryactivitiesTheyareengagedexclusivelyin
governmentalactivitiesashasbeendeterminedina
specialopinionfromtheAttorneyGeneral

AsIsaidtherehasbeenatendencyrecentlyto
breachthisimmunityofgovernmentalactivitiesOne
specificcaseconcernedwiththecreationofanuisance
resultedinasuitinvolvingamosquitoabatementdis
trictThedistrictwassuedbecauseofanaccident
whichoccurredasaresultofthenuisancewhichwas

createdThiscasewasdecidedbytheCaliforniaAp
pellateCourtwhichheldthatthecontrolofmosqui
toesbyamosquitoabatementdistrictisagovern
mentalfunctionfromwhichthedistrictisimmune

fromliabilityexceptwherethedistrictisengagedin
maintaininganuisanceWhereitcanbeshownthat
thedistrictisguiltyofmaintaininganuisancethe
districtanditsemployeesareliableInthisparticular
casetwodistrictemployeeswereoperatingajeep
andtraileronprivatepropertynearapublichighway
Theyreleasedachemicalfogintendedforafieldin
festedwithmosquitoesInsteadthefogdriftedonto
apublichighwayforadistanceofsometwohundred

yardsAtthispointthefogenvelopedtheplaintiffs
automobilereducingthevisibilityto3or4feetShe
decreasedherspeedandattemptedtodriveoffthe
roadbutbeforeshecoulddosohervehiclewasstruck
fromtherearandthemotorstalledShetoldhertwo

granddaughterswhowereridingwithhertogetout
ofthecarandseekaplaceofsafetyBeforeshewas
abletogetoutofthecarthetwograndchildrendis
appearedfromherviewintothefogSheheardthem
screamingandlefthercarandsteppedbetweenthe
rearofherautomobileandthevehiclewhichstruck
hercarWhileshewasthereasecondcarstruckthe
rearofthefirstvehiclemovingitforwardandpin
ningherlegsbetweenthefrontendofthemoving
carandherownautomobileBeforeshecouldbere

movedathirdcarhitthesecondresultinginaddi
tionalinjuryShesuedthedistrictthetrusteesthe
managerandtheemployeesThecourtinthiscase
ruledthatwhenaconditionwascreatedwhichre

sultedinblanketingthehighwaywithfogthereby
reducingvisibilitydrasticallythisconstitutedanui
sanceandthedistrictitsofficersitstrusteesandits
employeescouldbeheldliableforthisnuisanceand
theinjuriestotheplaintiffresultingfromitThecourt
alsoruledthatthedistrictanditsofficerstrusteesand
employeescouldbeheldliablefornegligentopera
tionofamotorvehiclebyreasonofthespecialliability
statutesetforthinSection400oftheCaliforniaMotor
VehicleCodeItisadvisableIthinkforustotake
noticeofthesetwostatutesbecausetheyaretheones
whichprimarilyconcernourliability

Section3479oftheCaliforniaCivilCodereads

Anythingwhichisinjurioustohealthorisindecent
oroffensivetothesensesoranobstructiontothefree

useofpropertysoastointerferewiththecomfortable
enjoymentoflifeorpropertyorunlawfullyobstructs
thefreepassageoruseinthecustomarymannerof
anynavigablelakeorriverbaystreamcanalor
basinoranypublicparksquarestreetorhighwayis
anuisanceThatcoversquiteabitofterritoryIn
thecasejustmentionedthecourtgavethefurther
opinionWearesatisfiedthatathickblanketof
chemicalfogmakingitimpossibleformotoriststosee
orproceedsafelydownthehighwayisanuisance
withinthemeaningofsaidSection3479

Section400oftheVehicleCodewhichprovides
thateverydistrictestablishedbylawisresponsibleto
everypersonwhosustainsanyinjuryastheresultof
negligentoperationofamotorvehicleThecourtin
thissamecaseagainheldthatthejeepwithtrailer
attachedwasamotorvehicleunderthisstatuteand

thatifitwereoperatednegligentlytherewasliability
eventhoughtheoperationwasnotonapublichigh
wayaswastrueofthiscase

Itismyunderstandingthatthejudgmentwentback
fromtheSupremeCourttothedistrictthatthedis
trictsinsurancecarrierfinallysettledthecaseoutof
courtandthattherewasnosecondtrial

Asaresultofthiscaseweseethatadistrictcanbe

heldliablefortheoperationofitsmotorvehiclesand
equipmentandthatthislawofliabilityextendsto
theofficerstheemployeesandtrusteesofthedis
trictSincethedistrictcanalsobeheldliablefor

creatinganuisancewehavetogobackineachcase
tothestatutecitedtoseeiftheoperationinquestion



comeswithinthatdefinitionItiseasytoseethat
therecanbemanysituationswhereanuisancemight
becreatedbytheemployeesofamosquitoabatement
districtinsprayingclearingwaterchannelsobstruct
ingwaterchannelscuttingdownweedsorleaving
obstructionsandrefuseinplaceswheretheymight
causeinjurytothirdpersonstosightbutafewexam
plesThusinrealitythereisawiderangeofliability
inwhichthedistrictmightbeheld

Thequestionnowbecomesoneofhowbesttopro
tectthedistrictstheirofficerstrusteesandemployees
againstsuitswhichmightresultinseriousfinancialloss
tothedistrictortotheindividualemployeesConsid
ingfirstthematterofpublicliabilityandproperty
damageintheoperationofmotorvehiclesIamsure
everydistrictiscoveredbythattypeofinsurance
Howeverinthisdayoflargejuryverdictsandjudg
mentsitiswisetoobtainthehighestpossiblelimits
ofpublicliabilityIwouldthinkthat250000for
accidentsinvolvingonepersonand500000forac
cidentsinvolvingmorethanonepersonwouldcer
tainlynotbeanytoomuchtocarryIthinkweshould
alsocarrythemaximumlimitwecanaffordofprop
ertydamageinsuranceYourinsurancebrokershould
becompetenttoguideyouindeterminingadequate
coverageIfheisnotchangebrokersThiscoverage
shouldincludenotonlytheemployeesthemselvesbut
alsotheofficersandthetrusteeswhentheyaredriving
ondistrictbusiness

Thereisofcourseawiderangeofpossibleliability
underthenuisancestatuteandwecannothopetouse
autoinsurancetocoverallofthesesituationsIthink
thebestinsuranceisacomprehensivegeneralliability

policynotthecomprehensivepersonalandinthat
policyyoushouldincludeproductsliability

Astimegoesontheinsurancepeoplemayfindthat
youareengagedinadditionalactivitiesorwhatthey
calladditionalexposuresWhenthathappensthey
makeanauditaddthatadditionalexposuretoyour
liabilityandraiseyourratesTheratesarehigher
thaninwhattheycallaschedulepolicyAschedule
policyliststhespecificthingsforwhichtheinsurance
companyholdsitselfliableandifwhathappensisnt
onthatlistyougetnothingThatisnotasafepolicy
inmyopinionforanagencywhichisengagedinas
manyvariedactivitiesasourdistrictsareIthinkyou
needacomprehensivegeneralliabilitypolicyThis
coversallexposureslistedornotwiththecertainex
ceptionsIwillnoteYoushouldhoweverelectspeci
ficallytoincludeproductsliabilityThenIthinkyou
havethebestcoveragethattheinsurancecompanies
offeratthistime

Therearecertainthingsthateventhecomprehen
sivepolicydoesnotcoverOneistheuseofboatsand
watercraftawayfromthepremisesIftheboatsare
over10horsepowerincertaininstancesoriftheyare
overacertainlengthyoumusthavemarineinsurance
Ifyouareusingboatsyouhadbettercheckonthis
Aircraftofcoursearenotcoveredinthegeneralcom
prehensiveAlsotheuseofautomobilesisnotauto
maticallyincludedinyourgeneralcomprehensive
policyMostbrokerswillarrangeitsoyourautomo
bilesareincludedthisisordinarilythebestarrange
ment

EditorsnoteTherecordeddiscussionwhichfol
lowedwasnotclearenoughtobetranscribed
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PANELSOURCEREDUCTION

FREDACOMPIANOModerator

EXPERIENCEWITHDISTRICTOWNED

SOURCEREDUCTIONEQUIPMENT

MAURICEVBROWN

KingsMosquitoAbatementDistrict

TheKingsMosquitoAbatementDistrictinitiatedits
sourcereductionprogramin1956andfromthisbe
ginningwefinallyreachedthepointoflaunchinga
programbasedondistrictownedequipmentthispast
seasonSincetheoriginalpositionoftheDistrictBoard
ofTrusteeswastoplacefullresponsibilityforcorrect
ingmosquitosourcesonthelandownersforsome
timeitwasfeltthatutilizationofdistrictownedheavy
equipmentonprivatepropertywouldbecontraryto
thispolicyDuringthepastfewyearshoweverthe
attitudetowardstheuseofdistrictownedequipment
haschangedcompletelyIn1956thedistrictemployed
itsfirstsourcereductionspecialistHisprincipalre
sponsibilityinitiallywastosummarizeandevaluate
treatmentcostsThedistrictthenformulatedapolicy
toprovideforfarmercontactwiththeobjectivethat
ofcorrectingmosquitosourcesthroughaneducational
approach

Duringthefirstphaseofourprogramwewould
meetwiththefarmerandtalktohimaboutthisprob
lemhewouldthenmakethenecessarycorrectionsat
noexpensetothedistrictInthesecondphasethe
SoilConservationDistrictsestablishedanequipment
programtheequipmentbeingrentedbyfarmersona
costbasisInthethirdphaseequipmentwasrented
bythedistrictandoperatedbydistrictpersonnelThe
finalandpresentapproachisdistrictownedequip
ment

EditorsnoteAtthispointtheauthorshoweda
seriesofslidestoillustratethevariousapproachesthe
KingsMosquitoAbatementDistricthasusedinsource
reduction

AsIindicatedin1958theUSSoilConservation
Serviceenteredintoanequipmentprogramwhichwas
beneficialtothedistrictthereforetherewasnoneed
fordistrictownedequipmentbecausethiswouldhave
beenaduplicationoftheservicewithinthedistrict
In1961afterfouryearstheSoilConservationDis
trictsdissolvedtheirequipmentprogramsAtthistime
ourBoardofTrusteesauthorizedasurveytodeter
minewhatprivatelyownedequipmentwasavailable
withinthedistrictFromeightcontractorscontacted
31piecesofequipmentwereavailableOnlythreeof

FOURTH SESSION

CONCURRENT
TUESDAYJANUARY29130PM

DAVIDEREEDPresiding

theseweresuitedtoourneedsWerentedoneofthese
unitsaD4andascraperanddozer

AtthistimeIwouldliketopointoutthatcontract
equipmentissomethingthatshouldnotbeoverlooked
bydistrictsinterestedinsourcereductionequipment
Inourcasehoweverwefoundthatequipmentsuit
abletoourneedswasnotalwaysavailablefordistrict
useasthecontractorwasengagedincommercialwork
aswellasfarming

In1962thedistrictpurchaseditsownequipment
whichconsistedofaTD9adozerandatiltbed
trailerWerentedascraperAtthepresenttimethis
istheextentofoursourcereductionequipmentInci
dentallythetiltbedtrailerwasconstructedbydistrict
personnelNotonlydoweuseourdistrictequipment
onnaturalproblemsbutwehaveconstructedsome
dairydrainsandhavemadetheequipmentavailable
foruseontailwaterreturnsystems

Duringthisshortexperiencewithdistrictowned
equipmentwehaveseenadecidedimprovementin
ourpublicrelationseffortwithfarmersthroughoutour
district

SUBSURFACEDRAINAGESYSTEMSFOR
MOSQUITOSOURCEREDUCTION

EDMONDPATTIMORE

MercedCountyMosquitoAbatementDistrict

Subsurfacedrainageisusedtolowerthewatertable
belowthesurfaceofthegroundandtoholditat as

constantadepthaspossibleSubsurfacedrainageis
accomplishedbyprovidingsometypeofwatercarry
ingchannelsbeneaththesoilsurfaceThistypeof
drainagehasseveralagriculturalbenefitsThemajor
benefitsare

1providesarootzoneofgreaterdepththrough
morerapidsoilaerationthusmakingmore
plantnutrientsandmoistureavailabletothe
plants

2allowsthesoiltowarmupfasterMoreheatis
requiredtoraiseagivenvolumeofwater1
thanthesamevolumeofair

3improvesthephysicalconditionofthesoil
granularstructuredevelopedandsoileasierto

workand

4encouragestheleachingofsaltstoreclaimand
improvesalinesoils
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Mosquitoabatementdistrictsparticularlythose
whosemajormosquitosourcesareagriculturalmay
haveconsiderablejustificationtoencouragethistype
ofdrainagesystemAhighwatertableextendingtothe
soilsurfacewillfloodlowareaswhichwillserveas
sourcesformosquitobreedingAlsotheknowledgeof
howthesekindsofdrainagesystemsworkandwhya
subdrainagesystemmaybenecessarycanbeusefulto
sourcereductionpersonnelintheirpublicrelations
program

AreportoftheUSDepartmentofAgricultureSoil
ConservationServiceParsons1960describesadrain
agesurveyinthewestsideofMercedandFresno
countiesThissurveyfoundthatinthisareaatleast
65000acreswouldbenefitfromsubsurfacedrainage
Thereisprobablyalsoconsiderableareaoutsidethe
surveyboundarieswhichwouldbehelpedbysub
surfacedrainageThereportconcludesthatwhen
incorporatedwithaproposedsurfacedrainagesystem
subsurfacedrainagewillbepossibleonsome52000
acresthatpresentlylackdisposalfacilitiesThereport
alsostatesthatsubsurfacedrainagewillbyelimina
tionofpoorlydrainedareasreducethecostofweed
andmosquitocontrol

Thereforeitmaybewellformosquitoabatement
personneltohaveanunderstandingoftheprinciples
involvedinsubsurfacedrainageandthefactorscon
sideredinthedesignofthistypeofdrainagesystem

Subsurfacedrainageinaridandsemiaridareas
Excesswaterrequiringsubsurfacedrainageinarid
areascomesmainlyfromirrigationalthoughsome
groundwatermaybeintroducedfromdistantareasin
somecasesSubsurfacedrainageisrequiredhereto
lowerthewatertabletoapointwhereitwillnotinter
ferewithplantdevelopmentThedrainsinaridareas
arethereforesetataminimumof5to7feetdeepThis
lowersthewatertableandencouragestheleachingof
saltsinthesoilandirrigationwaterbyremovalthrough
thesubsurfacedrainagesystem

TiledrainsTiledrainsarebuiltfromshortsections

ofconcreteorclaypipeunsealedatthejointsand
buttedtogethertoformacontinuousdrainpipeThe
tiledrainsystemmaybelaidoutinseveralpatterns
Thenaturalconditionsoftheareausuallydetermine
thepatternwhichcanbeusedmosteffectivelyUsually
thesetaketheformofgridsherringbonesoragroup
ingofintersectingmainsandlateralsThetwomost
importantfactorsofdesignarethedepthandspacing
ofthetilelinesTheamountofwatertobedrained
fromtheareamustbedeterminedandthegradefor
thedraindeterminedbysurveyWhenthisisdonethe
sizeofthetilenecessarycanbecomputed

Thesoiltypewillgreatlyinfluencethedepthand
spacingInasandysoilwatercanmovemoreeasily
throughtothetileasnotmuchpressureisnecessary
toforcethismovementThetilelinesmaybeplacedfar
apartandthewaterwillnotreachthesurfaceIna
heaviersoilasmorepressureisrequiredtomovethe
waterthroughthesoilthetilelinesmustbecloserto
gether

Thereareanumberofwaystoobtaininformation
neededtodevelopaplanforatiledrainagesystem

AyresandScoates1939Houston1961Iwouldlike
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touseasanexampleaprocedurewhichwassatisfac
toryinonecaseInthisinstanceatiledrainsystemwas
neededtoservice80acresofa160acrefarmThefarm
wasborderedonthreesidesbylargeopendrainsThe
firststeptobetakenwastodeterminetheapproximate
amountofwaterpassingthroughthesoilandsome
measureoftherateofmovementThissubsurfaceflow
issubjecttoconsiderablevariationSeveralaugerholes
weremadetoadepthof8feetabovetheproposed
tilelinesSeveraldaysafteranirrigationtheholes
wereexaminedandmeasurementsweremadeofthe
watertabledepthTheholeswerepumpedoutandthe
rateofflowintotheholeswasalsomeasuredThiswas
doneseveraltimesoverafourdayperiodFromthe
informationobtainedthefollowingdeterminations
weremadeThehydraulicgradientanindicationof
theforceavailabletomovewaterandthehydraulic
conductivityconductivitythroughthesoilininches
hourwerecalculatedOnceameasureoftheamount
ofwatermovingisestablishedtheflowoftheareacan
bedeterminedbytheformula

Q AKI A Acres

K Hydraulicconductivity
I Hydraulicgradient

Thesizeoftileneededisdeterminedfromtheaccre
tionofflowasthelengthofthetileincreasesWhenthe
capacityofonetilesizeisexceededalargertileis
addedtothesystemForthispurposeonemayusethe
tiledrainagechartdevelopedfromtheYarnellWood
wardformula

Thespacingofthetilelinesisdeterminedfromthe
levelatwhichthewatertablemustbemaintained
midwaybetweenthedrainsWaterwillusuallystand
nearerthegroundsurfacemidwaybetweenthetile
linesGenerallythedeeperthelinesareplacedthe
greatermaybethespacingbetweenthelinesThe
calculationsofthenecessaryfactorsarerelatively
straightforwardusingatilespacingformulaDonnan
FormulaForthisparticulardesignthedepthofthe
tilewassetat7feetthegradeat003Withthisdepth
thespacingofthelateralsat300feetwasconsidered
tobeadequate

Thetiledrainsystemmusthaveanoutletadequate
tocarrytheexcesswaterfromthedrainedareaThe
outletmaybeanopendrainintowhichwaterflowsby
gravityfromthetilesIfthetileisdeeperthanthe
outletitmaybenecessarytopumpthedrainageinto
anopendrainThecapacityrequiredofthepumpcan
bedeterminedfromthetotalflowoftheentiretile
system

Oncethedepthsizespacingandoutletareestab
lishedthetilesystemmaybelaidoutontheland
Stakesarethensetandmarkedwiththepropergrade
Theexcavationandsettingofthetilearedoneby
laddertypetilelayingmachinesFinallyasuitable
filtermaterialsuchassandisplacedaroundthetile
topreventsealingofthelines
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DeltaMosquitoAbatementDistrict

MosquitocontrolisaveryinterestingfieldInspite
ofthefactthatwehavebeenworkinginthefieldfor
morethanhalfacenturywearestillpioneeringThere
arestillmanyproblemsthatneedanswersTheonly
waytofindsomeoftheseanswersistotryanew
approach

IntheDeltaMosquitoAbatementDistrictoneof
ourmajorproblemsisthehousemosquitoCulex
pipiensquinquefasciatusandamajorsourceofthis
speciesisthedairydrainDairyfarmersinourdistrict
useapproximatelyonehundredgallonsofwaterper
daypercowtokeeptheirmilkingbarnsandholding
corralscleanandsanitaryThisliquidmanurerepre
sentsadifficultandcontinuingproblemthreehundred
sixtyfivedaysayeartothefarmerandconsequently
tothedistrictInattemptingtofindasolutiontothis
problemwehavetriedmanydifferentapproaches

Onemethodwhichseemedtoofferasatisfactory
solutionbothfromthefarmersaswellasthedistricts
viewpointcalledforpumpingthismaterialdirectly
fromasmallcementcollectingsumpatthedairybarn
intotheirrigationpipelineThisrepresentsasolution
inalimitednumberofcasesThesuccessofthis

methodislimitedbythefactthatthisisacontinuous
everydayproblemandfewfarmershavethephysical
setuprequiredtoutilizeorholdthismaterialintheir
irrigationsystemlongenoughtomakethesystemfeas
ibleonasustainedbasisTheuseofaholdingorbal
ancingreservoirmakesanysystemmoreflexibleand
consequentlymoreacceptabletothefarmersbecause
ofthetimeitallowsforcultivatingplantingandhar
vesting

Anydairydrainreservoirwillhavetobesprayed
formosquitoeshoweverweliketoseeproperlycon
structedreservoirswherepowerequipmentcanbe
usedtocontroltheweedsandthemosquitoesinpref
erencetoweedchokedswampsandditcheswhichre
quiremanyhoursofhandsprayingwithveryuncer
tainresults

Indevelopingasystemtohandlethisliquiddairy
manureunforeseenproblemsdooccurwhichrequire
someratherunusualsolutionsOnesuchsideproblem
hasbeenplaguingusforseveralyearsdefyingsolu
tionbyordinarymeans

Thefirsttwoyearsafterconstructionofoneofthese
holdingareasthereisverylittlefloatageproblem
Howeverbytheendofthesecondseasonenough
solidshaveaccumulatedonthebottomtoproducegas
whichinturnbringsthesesolidstothesurfaceofthe
reservoirOncethesurfaceofthisfloatingmasshas
driedinthesunthegasistrappedandcontinuedac
cumulationoforganicsolidsandgasmayproducean
islandupto18inchesthickwhichwillsupportatre
mendousgrowthofwatergrasswithsomeBermuda
grassandevencattailsThesefloatingislandsofma
nureandgrassmakeidealprotectedareasformos
quitolarvaeandgettinginsecticidetopenetrateall

thecracksandcrevicesisimpossibleItisrelatively
simpletosprayanopenwatersurfaceandget100
controlbutwheretheseislandscoveranywherefrom
10to90ofthesurfaceareaextratimeandinsecticide
mustbeexpendedandtheresultsarenotalwayssatis
factoryOverthelasttwoyearswehavetriedbreak
inguptheseislandsmechanicallytreatingthereser
voirswithvariousspreadingagentsandapplying
dieseloilandburningAllofthesemethodshave
workedbutallhavebeenverycostlyandtheresults
havebeenonlytemporaryItwouldtakeatleasta
onceamonthmechanicaltreatmentoraonceaweek

chemicaltreatmenttodoabarelyadequatejobof
keepingthesurfaceopensoitcouldbesprayedIfwe
projectthistothemorethan100dairiestreatedbythe
DeltaDistrictthejobbecomesimpossible

ThisparticularfieldstudywhichIamreportingon
startedquitebyaccidentwhenInotedthefeeding
activityofapairofwanderingMallardducksona
dairydrainreservoirTheywereveryindustriously
choppingintotheseislandsofmanureandgrassafter
eitherseedsorinsectlarvaeThisseemedlikeavery
constructivewayforthemtobespendingtheirtime

Dairydrainholdingpondsappeartobeanatural
environmentforducksThereisplentyoffoodinthe
formofwastedairyfeedwashedoutofthemilking
barnflylarvaeandwormsofvariouskinds This

bringsupaquestionofhowmanymosquitolarvaea
duckwilleatMaybethisshouldbeinvestigatedWe
mighthaveanaturalpredatorMallardsevendomes
ticatedstrainsapparentlyhaveenoughnaturalinstinct
forsurvivalthattheyappearwelladjustedtothisen
vironmentSomeofthedomesticatedspeciesonthe
otherhanddonotadjustnearlyaswellnordothey
displaytheindustriousbehavioroftheMallards

Iiiordertoinvestigatethisphenomenonfurtherthe
nextstepwastoimplementtheactivitywithmoreof
thesameTheBureauofVectorControlhasbeenvery
helpfulinthisendeavorDonWomeldorfsuppliedus
withpopcornbaitimpregnatedwithalfachloralose
anesthetizingagentThiswefeedtodomesticated
Mallardsatourlocalparkwiththeblessingsinci
dentallyofParkSuperintendentMerleHarp

OnJune1stweplantedfourMallardducksonthe
FrankCostaandSonsDairyclippingthefeathersof
onewingtoassuretheirstayinglongenoughtoget
acquaintedwiththeareaTheyprosperedbutfour
duckswerenotenoughtosolvetheproblemSince
JuneJohnWalshfromtheBureauofVectorControl
FieldStationatFresnohassuppliedusonfouroc
casionswithadditionalanestheticbaitandhelpedcol
lectanddisperse37moreduckstotheCostadairyand
sevenotherdairiesonwhichfloatagehasbecomea
problem

ObservingtheresultstodatewefindtheCostadairy
about80clearedoffloatageandtheducksfatand
happyAttheotherdairiesthatwerestockedlater
thereweresomesignsofimprovementWehopethis
willhaveprogressedwellbysummerwhenourmos
quitoproblemcanbeexpectedtobecomeacute

Thislookslikeaneconomicalpainlesswaytosolve
thisfloatageproblemthathasbeenplaguingusfor
morethantwoyears

69



HOWWECANIMPROVEOURSOURCE
REDUCTIONPROGRAMS

FREDACOMPIANO

SanJoaquinMosquitoAbatementDistrict

PerhapsthebestapproachIcantakeinsuggesting
improvementswhichmightbemadeinsourcereduc
tionopertaionswouldbetocitesomeexamplesfrom
ourdistrictscooperativeapproachtothisphaseof
mosquitocontrol

Consideringoneofthemorecommonexamplesif
wewanttoprovideafarmerwithsoundrecommenda
tionsfordevelopingorimprovingadrainagesystem
forirrigatedpastureswemustfirstrunanengineer
ingsurveyontheprojectOnourmajorsourceswe
takeacrosssectiontopographicreadingandinmany
casesdevelopagridsystemThisisdoneafterone
ortwopreliminarydiscussionswiththefarmerthen
whenwereturnwehavesomethingtangibletotalk
aboutFromourexperienceifyouplantoapproach
afarmertoobtaincorrectivemeasuresonaproblem
youhadbetterbepreparedtoofferapracticalsolu
tionIfyouarereadytodotheengineeringandsurvey
ingandcomeupwithsolidrecommendationsthe
propertyownerwilllistenandyourprospectofcom
pletingasuccessfulprojectisgood

Ofcourseagricultureisnttheonlysourceofmos
quitoesInourdistrictweestimatethatapproximately
70ofoursourcesareagriculturalWealsohavesig
nificantindustrialanddomesticsourcesnottomen
tionriverbottomsandothernaturalsourcessuchas

deadendsloughsthatproducemosquitoesduetotidal
actionThesevarioushabitatsproducedifferentspe
ciesofmosquitoesandbeyondthatdifferentagencies
mustbedealtwithtocomplicatethepicturefurther
Forexamplelastyearweputinaconsiderableamount
ofworkalonganaturalstreamInsuchasituation
wedontjustmoveequipmentinandsayWellwere
goingtofillupthisborrowpitorblockoffthisstream
herewithoutfirstnotifyingtheagencyorsometimes
agenciesdirectlyconcerned

Wehadanexperienceofthistypeinvolvingthe
ReclamationDistrictonRobertsIslandTheeleva

tionoftheislandisfivefeetbelowsealevelsogravity
drainageisimposiblePumpsaretheonlythingthat
willdothejobItwasquitearevelationtolearnhow
manydifferentagencieswereinvolvedinthisInthis
particularcaseourfirstcontactwaswiththedirectors
ofthisReclamationDistrictInmanycasesthedirec
torsofreclamationdistrictsaremainlyconcernedwith
leveemaintenanceandperhapsprovidingwaterwithin
thedistrictWhenitcomestofillingorblockingoffa
naturalstreamtheproblemoftenbecomesquitecom
plexInthisinstancewealsohadtoobtainapproval
fromtheCorpsofEngineerstheStateBureauofRec
lamationandtheCountyFloodControlAgencyWe
hadtocompleteanengineeringsurveyontheproject
beforetheycouldevenlistentousandthiswasnot
simpleItwasnecessarytodetermineboththebottom
floorlineoftheexistinglevelaswellastheelevation
oftheborrowpitweweregoingtofillThisworktakes
timeProbablymostmosquitoabatementdistrictsdo
nothavepersonnelrequiredtoworkalloftheseprob

70

lemsoutandgetthekindofinformationrequiredBut
ifadistrictistoundertakesuchprojectsthesethings
havetobedone

Imightciteanotherproblemwehadinourdistrict
thatmaysoundfamiliartosomeofyouThisconcerned
theeliminationofasourceofbothmosquitoesand
gnatsatawineryAboutthreemonthsbeforecrushing
seasonwewereaskedtodesignanintermittentirriga
tionsystematthiswineryAgainmanyconsiderations
enterthepictureWeneededhelpThishappenedto
beaprojectthatinvolved12000worthofworkso
wecouldntaffordtomakeverymanymistakesThis
operationwasnewtoourdistrictsoIfirstturnedto
theWineInstituteinFresnoforinformationandthey
weregladtoprovideitWemetatthewineryandall
kindsofideaswerebroughtforthanddiscussedhow
everweweretheoneswhowereexpectedtoproduce
theplansincewewerecontinuallyafterthewineryto
eliminatethissource

AftersomethreemeetingstheWineInstitutegave
usapprovaltoengineertheprojectonanintermittent
irrigationbasisThefirstthingswehadtodetermine
werethevolumeofwaterweweregoingtodisposeof
thetypeofsoilweweredealingwithandinparticular
theinfiltrationratesThisisoftendifficulttodetermine

becauseyoumayhaveasoilthatwilltakethreeinches
ofwaterperhourandamonthorayearlateritwill
takeonlyoneinchperhourTheWineInstitutewanted
tosetupsomestripchecksatanintervalof100foot
fallwithaflatgradientfrombordertoborderwe
wanteda50footfallThisisthekindofsituation

whereitisnecessarytogettogetherandcomeupwith
amutuallyagreeablesolutionafteralltheyarepaying
thebillWewentaheadandengineeredthisproject
anddisposedofthepondstheyhadbeenusingDur
ingthepastthreeyearswehavenothadtodoany
mosquitocontrolworkonthisparticularproblemex
ceptforsomeditchesthatprovidedwatertotheinter
mittentirrigationcheck

Inourparticulardistrictwehavesome22speciesof
mosquitoesthereforewemusthavemanydifferent
kindsofhabitatsaroundSoweoftenneedhelpFre
quentlyweturntotheBureauofVectorControland
theirstaffconsultantshaveheenveryhelpfultous
Howeverinmanyinstanceswemustalsocontactthe
CorpsofEngineerstheBureauofReclamationour
HealthDepartmentandtheDepartmentofPublic
WorksOfcoursetheyhavetheirownproblemsand
limitationsHoweverbythiskindofcooperativeplan
ningwecanusuallycomeupwithasolutiontoa
problem

Aneffectivesourcereductionprogramisapttotake
yearstomaterializeWehavebeeninoperationfor
abouteightyearsandsomeoftheseapproachesare
justnowbeginningtotakeshapeItisamistaketotake
anarrowviewpointofsourcereductionIfyouwill
taketheinitiativeindevelopingnecessaryinteragency
cooperationyouwillfindthatotheragencieswelcome
theopportunitytohelpButyouhavetobringthe
problemstothem

DuringthenextyeartheSourceReductionCommit
teewillbeaskedtocomeupwithsomenewideasso
weareanxioustokeepinformedonanynewdevelop
mentsapplicabletosourcereductiontechnologyYou

areinvitedtositinonourmeetingsandtocontactus



onanyproblemyouhaveWemaynothavethean
swerbutwepromisetogiveitcarefulthought
IwouldlikeatthistimetothankmypanelGeorge

WhittenEdPattimoreandMauryBrownfortheir
participationonthispanelandfortheircooperation
duringtheyearWewouldalsoliketothankthemana
gersofthevariousdistrictsforthesupporttheyhave
giventotheSourceReductionCommittee

PAPERSONSIGNIFICANTNEWTECHNICAL

DEVELOPMENTS

DAVIDEREEDModerator

PRELIMINARYSTUDIESOFTHEEFFECTS

OFORGANICPOLLUTIONONMOSQUITO
LARVALPOPULATIONSINSALTLAKE

COUNTYUTAH

JAYEGRAHAMANDIVEREBRADLEY

In1962theSouthSaltLakeCountyMosquitoAbate
mentDistrictbeganastudytodeterminesomeeffects
oforganicpollutionofwateronmosquitolarvalpopu
lations

Inspectorsforthedistrictwererequiredtocollect
asampleoflarvaefromeachpoolwheretheywere
foundandtorecordtheaveragenumberperdipthe
pollutionofthewaterandotherdataThelarvaewere
lateridentifiedinthelaboratoryTodeterminethe
averagenumberoflarvaeperdipatleasttendips
wererequiredandmanymorewereusuallytaken

Therearetechniquesavailabletodetermineaccu
ratelythedegreeoforganicpollutioninwaterbut
thesetechniquesrequireconsiderabletimeequipment
andspecializedtrainingandwerenotpracticalforthe
mosquitoabatementdistricttoadoptatthisstageof
thestudyFuturestudiesWillrequiretheuseofthese
techniquesEstimatesofthedegreeofpollutionbased
onobservationsofthewaterandaknowledgeofthe
sourceandsomeofthecontaminantsaddedtothe

watercanbemadeForexamplewellsandsprings
thatareusedfordrinkingwaterwereregardedas
havinglittleornopollutionPondsformedfromwater
usedtocleanminkshedsandcontaininglargequanti
tiesofminkdroppingswereconsideredhighlypolluted
aswerepondsthatcontainedlargequantitiesofwaste
fromslaughterhousesorlargequantitiesofuntreated
sewage

Determiningtheexactdegreeofpollutionbyesti
matesisnotpossiblebutascalewasdevisedtorecord
approximationsthatmightbeusefulforthestudy
Unpollutedwaterorwaterthatappearedtobeun
pollutedwasrecordedas1Allpoolsrecordedashaving
apollution1inthestudywereeitherspringsorwells
Poolsthatwerehighlypollutedwererecordedas10
ThisstudywassupportedinpartbyaNationalInstitutesof
HealthGrantE3087C2

SouthSaltLakeCountyMosquitoAbatementDistrictMid
valeUtah
3UniversityofUtah

Intermediatedegreesofpollutionwererecordedas
intermediatenumbersThisprocedureforrecording
pollutionisneitherprecisenorextremelyaccuratebut
sincelargenumbersofpoolsweresampledinthe
studyconsistentpatternsareregardedasreliableIn
thisstudy4341poolsweresampled

Pollutionisonlyoneofmanycomplexfactorsinflu
encingmosquitolarvalhabitatsandotherfactorsmay
masktheeffectsofpollutionorotherwisegiveinaccu
rateimpressionsForexampledeterminingthedegree
ofpollutionofwatercontaininglarvaeofAedesdor
salismaybemoreameasureofthewateravailablefor
irrigationofpasturesthantheinfluenceofpollutionon
larvalpopulationsofthisspeciesTheeffectsofpollu
tiononlarvalpopulationscouldalsobeexertedonthe
adultfemaleinmakingasiteeitherattractiveorun
attractiveasanegglayingsiteandthelocationofa
poolmightdeterminewhetherornoteggsofapar
ticularspecieswouldbedepositedregardlessofthe
degreeofpollutioninthepool

Theaveragenumberoflarvaeperdipwasplotted
againstpollution FigIandthedensityoflarval
populationswerefoundtoincreaseaspollutionin
creasedIncomparinglarvaldensityandpollutionthe
originalintentionwastoconsiderpollutionaslight
moderateandheavysincethesedegreesofpollution
couldreliablybeestimatedinthefieldbutaconsistent
patternwasobtainedusingall10categoriesofpollu
tionandsincelargenumbersofpoolsweresampled
ineachcategoryexceptnumber1alldegreesofpollu
tionareincludedinthegraphTheincreaseinlarval
densityatpollutionsrecordedas2isregardedasa
randomfluctuationThereisnoreasontobelievethat

mosquitolarvaldensitiesinpoolsofpollution2were
greaterthanatpollution3Aleastsquaresregression
linewasappliedtothedataandtheaverageincrease
inlarvaldensityperpollutioncategorywasfoundtobe
076larvaeperdinandtheincreasefromcategory1to
category10was260

Therelationshipofspeciestopollutionwasmore
obscurebutsomerelationshipswereapparentAnoph
elesfreebornlarvaewerefoundinrelativelyunpol
lutedwaterAllofthemoreabundantspeciesofmos

quitoesinSaltLakeCountywerefoundinalldegrees
ofpollutionbutnotequallyWhentheaveragepollu
tionofallspotswascalculatedusingassignedpollution
numbersitwasfoundtobe529Followingisachart
showingtheaveragepollutioninwhicheachofthe
fourcommonspecieswerefoundbothwithoutother
speciesofmosquitolarvaebeingpresentandwithother
speciesofmosquitolarvaebeingpresentAlsoincluded
arethenumberofpoolsusedtocomputetheaverages

Aedesdorsalis

Culextarsalis
Culisetainornata

Culexpipiens

Alone

Average Noof
Pollution Pools

545 706

495 599

496 1396
677 77

WithOthers
Average Noof
Pollution Pools

549 325

526 1041

537 1202
598 387
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FIGURE1

Therelationshipofmosquitolarvaldensitytoorganicpollutionoflarvalhabitat
inSaltLakeCountyUtahHighernumbersindicategreaterpollution

Thefrequencyofoccurenceofeachspeciesinwaters
ofdifferentpollutionsshowedsimilarrelationships

SUMMARYANDCONCLUSIONS

In1962theSouthSaltLakeCountyMosquitoAbate
mentDistrictbeganapreliminarystudytodetermine
someoftheeffectsoforganicpollutiononmosquito
larvalpopulationsandtoserveasaguideformore
precisestudiesEstimatesofpollutionweremadefor
4341poolsandcomparisonsofpollutionandlarval
densitymadeSomerelationshipsofspeciestoorganic
pollutionwerealsodeterminedIncreasesinpollution
causedanincreaseintheaveragenumberofmosquito
larvaetakenperdipAnophelesfreebornlarvaewere
foundonlyinrelativelyunpollutedwaterThemore
commonspeciesofmosquitolarvaewerefoundinall
degreesofpollutionbutCulexpipienslarvaewere
foundmoreofteninhighlypollutedwatersandCulex
tarsalisandCulisetainornatalarvaewhenfoundalone
wereinlesspollutedwatersThepollutionofwater
containinglarvaeofeitherCulextarsalisorCuliseta
inornatawithothermosquitospecieswasnotsignifi
cantlydifferentfromtheaveragepollutionofallofthe
mosquitoproducingwatersAmoredetailedandpre
cisestudyisnecessarytoobtainmoreaccurateinfor
mationontheeffectsoforganicpollutiononmosquito
populations
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SUMMARYOFAIRCARRIEREXPERIMENTS
WITHHIGHEFFICIENCYFANS

NORMANBAKESSONANDMOHAMEDNABILELAWADY

AgriculturalEngineeringDepartment
UniversityofCaliforniaDavis

Operatingcharacteristicsofsprayerfanshavebeen
analyzedduringthepastfouryearsbytheAgricultural
EngineeringDepartmentatDavisExistingaircarrier
deviceswereevaluatedandnewfansadaptableto
smalljeepmountedsprayerswereinvestigatedThe
newfandesignsweresubjectedtotwobasiccriteria
1highefficiencylciencypermittingreducedhorsepowerand
sizeand2physicaladaptabilitytomosquitosprayers

InvestigationsbyElAwadyindicatethatamoving
aircolumncarryingsprayresemblesanexpandingcone
withitsapexatthefannozzleanditsbasethedis
chargefrontAfannozzlecanbeliterallycoupledto
theconeatanydistancedownstreamstartingfromthe
apexandthesamesizeconeofmovingairproduced
Afancoupleddownstreamobviouslymustdischargea
greatervolumeofairatlowervelocitycreatinga
favorablesituationbecauselesshorsepowerisrequired

FansonsprayersbuiltintheStocktonModesto
TurlockandLodidistrictsarebasicallyofhighveloc



FIGURE1

StandardwheelegStocktonandLodiunits

itydesignhaving68straightradialbladesinatypical
volutefancasingWhenthesefansoperatewitha
staticpressureof612inchesofwater obtainedby
nozzlingdownthedischargeat20003000rpmtheir
efficiencyratevariesfrom30toamaximum60
Figure2showsoneofthemostefficientdesignsaLodi
doubleentryunitHowevermaximumefficiencyis
impairedwhentherelativelyhighstaticpressureinthe
fancaseisconvertedtoafastmovingaircolumnof
100150mphdischargevelocityConverselyifafan
providesmaximumefficiencyatadesiredfreeair
velocityof7080mphandfunctionsofthisunitpro
videthehighervolume 40006000cubicfeetofair

perminuteneededtocoupleittothetheoreticalcone
efficiencycanbesubstantiallyimproved

Onthisbasisvariousfanswereexaminedforhigh
volumelowpressuredesignPropellertypefansare
traditionallyhighvolumebutdonotadaptphysically
tothesprayersneedsSquirrelcagefansaredesigned
forhighpressureandhenceareunsuitableAcompro
miseiseffectedbythebackwardturnedmultiblade
centrifugalfan Fig3suchastheWestinghouse
SilentVanetype

Thefirsttrialsweremadewithanolderunitobvious

lydesignedforlowspeedoperationprobablyunder
2000rpmwhenrunat2500rpmthewheelcollapsed
inwardandruinedthefanAnewfanwasthenpur
chasedfromWestinghouseseries30003016DWDI
classII amultibladedoubleentryunitcapableof
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LODIDOUBLEFAN

2500RPM
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FIGURE2

Lodifandoubletypeentry

00

HP

3000rpmThewheelis1634inchesindiameterthe
totalinletareaofbothsides365sqftoutlet2808
sqftFigures45and6showtheoperatingcharacter
isticsFig4at1500rpmairmeasuredatthefan
outletFig5at2000rpmairmeasuredatoutletand
Fig6at2000rpmairmeasuredatductAstheair
measuringductis14x14inchesor136sqftandthe
fanoutletis2808sqftefficiencylossesresultedwhen
airwasforcedintotheduct

FIGURE3

Backwardcurvedmultibladetypewheel
Westinghouse300series
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FIGURE4

Westinghouse3016curves1500rpm

Thefollowingtableshowsspecificdatafromthe
maximumefficiencypointsontheWestinghousefan
Airdataarefromthefanoutlet

P HP

47 45

35 35

28 25

ThenexttablecomparestheWestinghouseandLodi
fansshowingsignificantlyhigherefficiencyforthe
Westinghouseunit

cfm P mph
4500 78 126

6000 40 90

4500 47 102

6500 35 85

airmeasuredinduct fmeasuredinoutlet

Eff
82

70

85

HP Eff
8 55

14 31

45 82f
38 60

IftheLodifanisoperatedatlowerPtotalpres
suretosimulatefreeairdischargeat90mphthe
efficiencyratedropsfrom55to31 whereasthe

Westinghousefanoperatesmostefficientlyatthelower
pressuresorvelocitiesNotethehorsepowerrequire
mentstheLodifanat6000cfmand90mphrequired
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Insummaryalthoughthemorecarefullydesigned
unitssuchastheLodisprayersaredoinggoodwork
asignificantsavinginweight100150poundscanbe
achievedbyusingfanssuchastheWestinghouse3000
seriesthatarebettersuitedtothejobThetwounits
LodiandWestinghousewillperformequallywell
inthefieldinsofarasaircolumnandspraycoverageis
concernedThereisadefiniteadvantageinusinga
highervolume40006000cfmairfanwhichbothof
theseareinsteadoflowervolume20003000cfm
fansbecausebetterspraypatternsoverwiderswaths
shouldbepossibleElAwadywillcontinuehiswork
onspraycarryasrelatedtoaircolumnandmorein
formationshouldbeavailableinthenearfuture



THEPROBLEMOFDELUSORYPARASITOSIS

ENTOMOPHOBIAINARTHROPOD
CONTROLWORK

WILLIAMGWALDRON

LosAngelesCountyHealthDepartment

Arthropodcontrolagencieswhichcomeintodirect
contactwiththepublicarebecomingincreasingly
awareofauniqueemotionalmanifestationwhichhas
beenknownformanyyearsasentomophobiaPierce
1921Actuallythegenerictermentomophobiade
notesamorbiddreadofinsectsThisdefinitiondoes

notdescribethosepersonswhoallegeorimaginethat
theyhaveanarthropodinfestationontheirbodies
WilsonandMiller1946andObermayer1955have
appliedthetermdelusionsofparasitosisordelusory
parasitosistothosecaseswheretheindividualhasan
unshakablebeliefthatliveorganismssuchasmites
orinsectsarepresentinorontheskinInthepast
thepersonwiththisproblemhasusuallycontacted
healthdepartmentsuniversitiesormuseumsHow
everasmosquitoabatementdistrictsextendtheirin
terestsintogeneralarthropodcontrolitbecomesin
creasinglyprobablethattheywillencounterthedelu
soryparasitosispatient

Thefirstawarenessofacomplainantwithapossible
emotionaldisturbancemayarisewhentheindividual
presentscertainspecimenstobeidentifiedThese
bugswhichallegedlycausebitesandsevereitch
ingmaybeattachedtoplastictapeincontainersor
simplyadheringtoclothingThepersonwillusually
requestchemicalcontrolmeasurestogetridofthe
infestationThefirstresponsibilityofthearthropod
controlagencyworkerasGage1957andTraver
1951indicateistomakeathoroughefforttofind
andidentifythearthropodThereisapossibilitythat
agenuineinfestationiscausingtheproblemInmost
caseshowevertheonlythingsidentifiablewillbe
organicandinorganicdebrissuchaslintthread
driedbloodorsiliceousmaterialAsMiller1954
andObermayer1961suggestthistimeconsuming
andsometimestedioussearchfororidentificationof

thearthropodifitexistsisanimportantandneces
saryresponsibilityoftheentomologistorarthropod
controlagency

Thepatientsapparentlyafflictedwithdelusorypara
sitosisoftenareeagertodescribeindetaileveryfacet
oftheirtroubletoasympatheticalbeitnoncommittal
listenerDiscussionwiththecomplainantusuallydis
closesthefollowingidentifyingtypesofinformation
Waldron1962
1Thebugsareblackorwhitewhenfirstnoted

Laterontheymaychangecolor
2ThebugsoftenjumpOnepersondemonstrat

ingthistotheauthorwasusingasteelknifeto
prodtheinanimateobjectsshethoughtwerein
sectsalonganylonslipwhichwasstretchedona
plasticsinktopThestaticelectricitydeveloped
withthisactivityofcoursemadetheobjects
jumpUnfortunatelythesimpleexplanations
whichweremadeinanefforttodescribethis

phenonmenononlysufficedforashortperiodof
time

3Thebugsmayinfestthepatientshairandcan
beshakenorcombedontoasheettowelor
newspaper

4Biteswhichmaydevelopontheskinusually
itchandcausethepersontoscratcheventothe
pointofharshtissuedamage

5Thebugsmaycomeoutofsuchcommonhouse
holditemsastoothpastevaselineorcosmetics
Truxal1961

6Thesupposedinfestationinahomemaybecome
sosevereastoliterallyforcethepersontomove
toanotherlocationUnfortunatelythebugs
usuallyappearinthenewdwelling

7Thepatientmaybesopositiveofhisinfestation
andgivesuchaluciddescriptionthathisfamily
willstoutlysupportthecontentioneventhough
theyarenotafflicted

Oftenthepersonwillhaveattemptedcertaininsect
controlmeasureshimselfThesemayrangefroma
cursoryuseofanaerosolspraytobathinginwaterto
whichDDThasbeenaddedTheymayalsouseharsh
soapsdetergentsorproprietarymedicationswhich
sometimesaggravatetheirdermatologicalcondition
causingeventgreaterconcernThefactthattheydo
notgetridofthebugsoftenmayforcethemtohire
pestcontroloperatorsInspiteofthemostethicalas
sistanceofthistypethebugsusuallyremain

Onepointofinterestandperhapsofsomesignifi
canceisthefactthatbothDrFredSTruxal1961
oftheLosAngelesCountyMuseumandIhavefound
thatinmostcasestherehadbeenanactualarthropod
infestationpriortotheonsetofapparentdelusions
Thisrealinfestationmayhavebeenthetriggering
factorintheappearanceofdelusionsinvolvingimagi
naryinfestationsThisparticularphaseoftheprob
lemhoweverisstrictlywithinthedisciplineofpsy
chocutaneousmedicineorpsychiatry

Oftenthepeopleexhibitingthemanifestationsof
delusoryparasitosiswillhavebeentoaphysicianor
dermatologistseekinganabatementoftheircondition
Thephysicianinturnmaydirectthemtoanentomolo
gistinanefforttoidentifythesuspectedarthropod
Thepatientinmanycasesdoesnotgobacktohis
doctorbutwillreturnagainandagaintotheentomolo
gist eachtimewithadditionalspecimenstobe
checkedTheymayevengofromoneagencytoan
otherinadesperateattempttogainrelieffromtheir
infestation

Oneotherpossiblemanifestationofdelusorypara
sitosismayconcernaquaticDipterasuchasmidges
ChironomidaeorshorefliesEphydridae Thecom

plainantwilldefinitelystatethattheseinnocuousbugs
aremosquitoesandthattheybiteSometimesthisof
courseissimplyanexcusetotryandforceimmediate
actionbydramaticallyoveremphasizingaproblem
Buttherearealsotimeswhentheyreallybelievethey

1ReproducedthroughpermissionoftheEntomologicalSociety
ofAmerica
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havebeenbitteninspiteofthefactthatnomosquito
orotherbitinginsectisinvolved

AsWilson1952statesdelusoryparasitosisisnot
onlyaverycomplexanddifficultconditiontocorrect
butisalsomuchmorecommonthangenerallybelieved
Arthropodcontrolworkersattemptingtoaidthese
peoplemustcomportthemselveswithdignityandreal
izethattheseunfortunatesarecompletelyearnest
Theirproblemisveryrealandseriousandtheworker
throughouthisdealingswithsuchindividualsmustbe
understandinghelpfulandcertainlyveryprofessional
Gage1957alsoadvisesthatfranknesswiththecom
plainantisoftenabsolutelyessentialDrGagestates
IfyoudonotfindbugssaysoDonotimprovisewith
thesepeoplewhomayhaveaseriousmentalillness
Howevertheentomologistmaybecalledupontoad
visethepersonthathisproblemisnotcommunicable
toothersjustthisbitofinformationmaybesomecon
solationWherepossiblethepatientshouldbedirected
forpropermedicalcareHoweverinmanycasesthese
peoplewillrefusetoseekfurthermedicalassistance

Wilson1952hasnotedthatverylittleworkhas
beendoneonthisparticularemotionalillnessItismy
personalobservationthatverylittlestudyhasbeen
directedtowardthepositionofthemedicalentomolo
gistorthearthropodcontrolagencyandtheirresponsi
bilitytothepersondisplayingthecharacteristicsof
delusoryparasitosisTheagencyoftenisnotonlyines
capablyinvolvedinfillingtheneedforidentificationof
thearthropodbutalsotosomeextentinthecareand
handlingofthepatientThusfarallprogressinhan
dlingthesekindsofcasesappearstohavebeenac
complishedonanempiricalbasisThesuccessorfail
ureofvariousapproachesisthereforedifficultto
measureItwouldappearthatfurtherinvestigations
arenecessaryinordertodefinetheproblemclearlyand
todeterminetheproperroleofpublichealthentomolo
gistsandotherlayworkerswhomayonoccasionbe
askedtoprovideconsultation
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THEPROSPECTFORTHEBIOLOGICAL

CONTROLOFHIPPELATESCOLLUSAR

TOWNSENDINSOUTHERN
CALIFORNIA

ECBAYandEFLEGNER

DepartmentofBiologicalControlUniversityof
CaliforniaCitrusResearchCenterandAgricultural

ExperimentStationRiverside

AlthoughtheeyegnatHippleatescollusorTown
sendhasbeenthesubjectofconcertedstudyinthe
CoachellaValleyofsouthernCaliforniafornearlyfour
decadesitwasnotuntil1958thatthefirstrecordofa
parasiteofthisinsectwasobtainedAtthattimeMulla
1962awhilestudyingtheecologicalbreedingniches
ofHippelatesdiscoveredacynipoidparasiteHexacola
spfromsoilrecoveredHippelatespupariaMulla
reportedthatthedegreeofparasitismfounddidnot
exceed5Heconcludedthattheparasitedidnot
seemtobeaneffectivecontrolagentofHippelates
butsuggestedthatthefindmightstimulateotherwork
onthecontrolofeyegnatsbynaturalenemies

ThroughtheencouragementofDrMullaandthe
assistanceoftheCoachellaValleyMosquitoAbate
mentDistrictsuchworkwasinfactstartedbythe
DepartmentofBiologicalControlatRiversideinthe
summerof1961Theprojectwasundertakensome
whatreservedlyforseveralreasonsPrimaryamong
thesewere1thecontentionthatHippelatesasa
groupisnativetothewesternhemisphereandwhile
stillapestpresumablyisinequilibriumwiththebest
ofitsnaturalenemiesand2theknownfactthat
theimmaturestagesofeyegnatsoccursubterrestrially
especiallyincultivatedsoilTheseconsiderationshad
inthepastprecludedthebiologicalcontrolapproach
forotherworkers

Afterabriefpracticalassessmentwasmadeofthe
techniquetorecovernaturallyoccurringparasitized
Hippelatespupariafromthesoilthemethodwas
abandonedinfavorofartificialhostexposureWhere
asseveralhoursofsearchingthroughconcentrated
detritusfromsoilwashingsandsiftingshadrewarded
uswithnoparasitizedindividualsandbarelymore
thanadozenunparasitizedpupariamostofwhichhad
emergedwewereabletoobtainseveralparasitized
pupariafromourfirstattemptatHippelateshostex
posureTheparasitesthatemergedrepresentedtwa
specieshoweveronlyoneofthesewasrecovered
aliveOurgoodfortuneonthisfirstoccasionwasmore
thancouldbehopedtolastSincethattimemany
thousandsofHippelatespupariahavebeensimilarly
exposedinavarietyofhabitatswithalowpercentage
ofrewardsAlthoughthefirstparasitePhaenopria
occidentalisFouts Diapriidae hasnotbeenfound

asecondtimethreeadditionalspecieshavebeendis
coveredTheseincludeTrichopriasp Diapriidae
EupteromalesnidulansThomson Eupteromalidae
detBDBurksandSpalangiadrosophilaeAshmead
EupteromalidaeSdrosophilaewasrecoveredtwice
oncefromtheCoachellaValleyandoncefromthe

RecentreevaluationofpublicationbyBecker1911indicates
thatHippelatesspeciesmaywellberepresentedintheEastern
Hemisphere



PaloVerdeValleyMassreleasesofallofthesepara
siteshavebeenmadefollowingwhichonlyPocci
dentalisandSdrosophilaehavesucceededindiscov
eringhostlayouts

WehaveyettorediscovertheHexacolaspfound
byMullaThismaybehighlysignificantbecausethis
parasiterepresentstheonlyspeciessofartohave
beenfoundintrulynaturalcircumstancesHowever
Hexacolaspeciesareknowntoattackearlyinstardip
terouslarvaeandthentodevelopwiththehostinto
itspupalstageThisexplainswhywewerenotable
tocollectHexacolabyourhostpupalexposures

Suchisthesummaryofourattemptstodateto
assessthenaturalenemycontrolofHippelatesin
southernCaliforniaProspectsforthebiologicalcon
trolofHippelatesmustatfirstseemasbleakasever
Certainlynooneshouldexpectthattheeyegnatprob
lemwillbecompletelysolvedbybiologicalcontrolin
anycaseanymorethanithasbeenbychemicalsor
culturalpracticesHoweverthroughreviewofour
ownobservationstogetherwiththoseinthelitera
turewehaveconstructedahypothesistoguideour
futureresearchThishypothesisisbasicallythatHip
pelateslikeotherformsofOscinidaearemoredepend
entonlivinggrassesthanheretoforerealizedand
consequentlymaybemoresusceptibletonaturalen
emyattackthanpreviouslyassumedThisisnotto
refutetheexistinginformationconcerningthesapro
phagoushabitofHippelatesbutitistosuggestthat
disturbedsandysoilalthoughanimportantbreeding
siteislessprerequisitetoHippelatesdevelopment
thancommonlythoughtTheobservationswhichgave
birthtothishypothesisareasfollowstogetherwith
theirsignificanceandsomesupportiveexperimental
evidencewhichhasveryrecentlybeenobtained

HostClassificationandFoodHabitsThegenus
HippelatesbelongstothefamilyChloropidaeOsci
nidaeThefliesofthisgrouparesometimescalled
fritfliesorstemfliesbecausethelarvaeofmany
speciesareknowntofeedonthestemsofgrassesSome
speciesincludingHippelatesareconsideredtobe
scavengerswhichfeedlargelyondecayingvegetation
andexcrementTheeyeflyofIndiaSiphonellafuni
coladeMeijereisincludedinthisgroupInaddition
aflywithsimilarhabitsreportedbyCottam1923
asOscinuspallipesLambwhichiselsewherestated
tobethesynonymouswithHippelatesflavipesLoew
Aldrich1905occursnearKhartouminEgyptCot
tam1923attemptedunsuccessfullytoestablishthe
naturalbreedingsiteforOpallipeswhileotherwork
ersRoy1928JepsonandPinto1927Remakrishna
Ayyar1917soughttodeterminethatofSfunicola
Howevertheseworkersdidsucceedinthelaboratory
rearingofbothOpallipesandSfunicolaonrotting
grassrottingleafmoldandhorseandcowdungThe
lifecyclesanddevelopmentalperiodsoftheseflies
closelyparallelthoserecordedbyusandothersfor
Hippelates

JepsonandPinto1927rearedSfunicolaonmoist
enedbloodmealin16daysTheyalsotriedrearing
thesegnatsonanumberofgrowingplantswithout
successTheyconcludedthatthenaturalmediumfor
Siphonellalarvaewasprobablydecayingorganicmat

terratherthangrowingplantscommontoOscinidae
RamakrishnaAyyar1917whilesumminguphis

observationsonSiphonellacommentedthatWilliston
1908hadreportedthelarvaeofthisinsectfromthe
plantCirsiumandthatOscinustheaeisaleafminer
onteainIndiaHeconcludedthatFromthesefacts

itisquitepossiblethatthenaturalbreedinghaunts
oftheeyeflymaybesomecommonplantorplants
Furtherinvestigationswillhavetoshowthistobeso
ornot

Simmonds 1953 writingonOscinellafritLin
CanadastatesthatalthoughtheEuropeanandNorth
Americanfliesofthisspeciesaremorphologicallyin
distincttheyareinhabitverydifferentInEuropethe
preferredfoodofOfritissaidtobeoatswhilein
AmericaitiswheatHippelatesdissidens Tucker

andHparticepswereobtainedinsmallnumbersto
getherwithOumbrosaOcoxendixFitch Oneo

coxendixSabroskyandOflaviscensTuckerfrom
wheat intheeasternUnitedStatesbutnotfrom
wheatplotsatBellevilleThisworkbySimmondshas
promptedustosuspectasdidRamakrishnaAyyar
regardingSiphonellathatitispossiblethatHippelates
normallyinfestcertainlivinggrassesnotheretofore
recognizedashostsTheinvestigationbySimmonds
withOscinellafritwasconcernedwithseekingits
parasitesandhisfindingsgiveimpetustoourtheory
SimmondsdiscoveredthataspeciesofHexacolapara
sitizedupto544ofOfritlarvaeatBellevilleOnta
rioandthatSdrosophilaewasbyfarthemostimpor
tantpupalparasiteItwillberecalledthattheparasite
ofHcollusorreportedbyMullawasaspeciesofHex
acolaandthatthemosteffectiveHippelatespupal
parasitefoundinourstudyisSdrosophilae

SimmondsfurtherobservedthatOscinellafritlaid
itseggsmostlyonthebaseofthewheatsteamandin
thecoleoptilesheathofnewshootsThisenvironment
affordedtheeggsprotectionfromdesiccationSince
Hippelateseggshavebeenfoundtotakebetween48
and72hourstohatchandrequireconsiderablemois
tureithasperplexedusthattheyshouldbeableto
survivethedesiccatingconditionsoftheCoachella
Valleylongenoughtohatchiftheyarerestrictedto
thesoilsurfaceItseemslogicalthatundernatural
conditionstheeyegnatlikethefritflymightselect
theprotectedhumidmicroenvironmentofaplantshoot
foritsovipositionsitealthoughthemoistureoffreshly
tilledorfreshlyirrigatedsoilmightotherwisebeat
tractive

ThemostcommonlyreportedhabitatofHippelates
collusorandHpusioiscultivatedloosesandysoil
whereacovercrophasbeenturnedunderHermsand
Burgess1930Burgess1951Bigham1941Dowetal
1951Mulla1962bHoweverMulla1962breports
thatinadditiontobreedinginirrigatedfarmland
whichistilledeyegnatsreproduceincertainnon
tilledareasTheseincludegolfcourses especially
thosewithnewturfandnewlawnsditchbanksand
canalshouldersandalfalfabarleyfieldsFurthermore
althoughMullaconcludesthatitcanbestatedwith
reasonablecertaintythatthetypeofcropgrownhas
nodirectbearingontheextentanddegreeofHippe
latesbreedinghisfindingsshowthatherecovered
moreHippelatespupariaperunitareafromalfalfa
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barleyfieldsthanfromnearlyanyothersourceAlso
itmustberegardedthatgrassofsomekindwould
constituteacommonweedfactoramongallofthe
cropsstudied

Spielman1962observedanincreaseinemergence
ofCubanHippelates2to3weeksafterperiodicrains
inanonagriculturalsemiaridareaHeassociatedthis
withtheabilityofeggsofHpusioandHimpressus
toaestivateforuptoonemonthwhichhehasdemon
stratedMullapersonalcommunicationatteststothe
abilityofHippelateseggstoendurelimitedaestivation
Althoughwearenotfamiliarwiththeregionwhere
Spielmanworkedwesuspectthatundertheconditions
whichhedescribedthereshouldbeconsiderableger
minationofnewgrassduringperiodicrainfall

Recentlywecompletedgreenhouseinvestigationsin
whichHcollusordepositedeggclutcheswithinthe
leafaxilsofyoungbarleyshoots2to3incheshighas
wellasonthesurroundingdampsoilInlaterexperi
mentswerearedasmanyas200gnatsincleanquartz
sandwheretheonlyorganicmatterwasintheformof
tenlivingbarleyshootsnourishedbyhydroponicsolu
tionTheresultsofthistestwerepositiveinsixoutof
sixreplicates

Itwouldappearthatthereismuchevidenceboth
directandcircumstantialtosuggestthatinsomesitua
tionsHippelatesmaybequitedependentonliving
grassThisisnottorefutethatHippelatesthriveex
ceedinglywellondecayingvegetationNotonlyisthis
factwellestablishedbythefieldinvestigationsof
manyoftheworkersalreadymentionedbutwerely
onitssignificanceforthelaboratoryproductionofour
Hippelatescolonies

Hippelatescontrolattemptsthroughtheuseofchem
icalshaveproveddiscouragingduetothequantities
necessarytoachieveevenmediocreresultsTinkham
1953DowandWillis1959Mullaetal1960
Tinkham1951stronglyadvocatedculturalcontrol
throughthepracticeofnoncultivationthusencourag
ingpermanentstandsofBermudagrassMulla1963
hasconfirmedTinlchamsfindingsandhasfoundthat
controlachievedinthismannerisalmostequaltothat
obtainedbyfrequenttillageOnlyherbicidaltreat
mentsgavesuperiorcontrolMullasuggestedthatin
nontilledplotsgnatlarvaepresumablyobtainfood
fromplantrootsandresidueinthesoil

Ifwecannowassumethatgnatsaredirectlyde
pendentonlivinggrassestoalargeextentthenwe
maypresumethatthefirstpracticeofnoncultivation
culturalcontrolmayimplytheworkingpresenceofa
reasonablyeffectivecomplexofnaturalenemiesHexa
colasppforinstancearegenerallyknowntoattack
firstandsecondinstarcyclorrhaphousDipterawhich
theydetectandparasitizewithinthehoststemSimi
larlysinceMullahasshownthatsubstantialbreeding
ofHippelatesoccursinnontilledagriculturalland
suchasalfalfabarleyfieldsitislikelyashesuspects
1962bthatahigherpercentageofpupaemaybe
foundexposednearthesurfaceofthesoilinthoseloca
tionsthaninoccasionallytilledIandwherethesoil
wouldhavelesscoverThereisgoodevidenceto
supportthisbeliefInourlarvalhostexposureswhere
wehaveplacedcontainersofmediainshadedloca
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tionspupationhasoccurrednearthesoilsurfaceOn
theotherhandwhenweplacedcontainersinfullsun
buriedbetweenrowsofcitruslarvaepupatedatthe
bottomofthecontainersfourinchesbelowthesoil

surfaceThusinnoncultivatedvegetativestandsitis
tobeexpectedthatahigherpercentageofpupae
wouldbeexposedtoparasitessuchasSpalangiadro
sophilaeandPhaenopriaoccidentalis

Theweightofinformationconcerningtheincreased
incidenceofHippelatesaboutsandyagriculturalre
gionsisnotwithoutsignificanceLetussupposethat
wehavetwoundisturbedplotsproducinggnatsata
uniformratewiththegnatsundersatisfactorynatural
controlOneplothasaloosesandysoiltheothera
heavyloamIfweshouldturnunderthevegetationin
bothplotswemustassumethatwithitwewouldbe
buryinglargenumbersofimmatureHippelatesintheir
variousstagesofdevelopmentIftheplotshadbeen
leftundisturbeditisreasonedthatthenaturalenemies
ofthegnatwouldhavepreventedmostofthesenow
buriedindividualsfrommaturingHowevertheburied
hostswouldenjoynotonlyprotectionfromtheirnat
uralenemiesbutalsoanexpandedfoodsupplyinthe
formofburiedleaftissueinimmediateassociation

Becauseofthisagreatersurvivalratioofeggtoadult
wouldbeassured

Withrespecttothecharacterofthesoilinthetwo
plotsitisexpectedthatburiedgnatswouldhave
easieregressfromaloosesandysoilthanfromaheavy
loamparticularlyifthelatterhadatendencytocrust
Intestingthistheorywehaveobtained93emergence
ofgnatsfromfriableCoachellasand45inchesdeep
and65emergencefromthesamesand3inchesdeep
andwatercompactedwhileonly38emergencewas
obtainedfromloosedampRiversideclayloamatthe
samedepth

Althoughweacknowledgethattheforegoingdis
cussionislargelytheoreticalthepossibilitiesposed
givehopefortheprospectofthebiologicalcontrolof
HippelatesinnoncultivatedareasIfthehypothesis
proposedisprovedtobetruethentherealmofsearch
forcandidatenaturalenemieswillbegreatlyextended
AlthoughthegenusHippelatesisbelievedtoberela
tivelyrestrictedinitsdistributionrelatedOscinidae
occurinmanypartsofEuropeandelsewherewhere
theyarereportedtocausenoseriousannoyance

ReferencesCited
AldrichJM1905SmithsonianMiscColl46

BeckerT1911ChloropidaeIIITeilDieIndoAustralische
regionAnnMusNatHung935170

BighamJT1941Hippelateseyegnatsinvestigationsin
thesoutheasternstatesJEconEntomol34343944

BurgessRW1951Thelifehistoryandbreedinghabitsof
theeyegnatHippelatespusioLoewintheCoachellaVal
leyRiversideCountyCalfornaAmJHyg53218477

CottamR1923LancandCheshNatpp101104

DowRPJTBighamandCWSabrosky1951Sequelto
Hippelateseyegnatinvestigationsinthesoutheastern
statesbyJohnTBighamProcEntomolSocWash
53528371

DowRPandMJWillis1959Evaluationofinsecticides
forthecontrolofHippelatespusioinsoilJEconEntomol
5216771



HermsWBandRWBurgess1930Adescriptionofthe
immaturestagesofHippelatespusioLoewandabriefac
countofitslifehistoryJEconEntomol2336003

JepsonandPinto1927Technicalreportsoninsectpestsin
Ceylonduring1927DeptAgrCeylonTechRepts

MullaMSMMBarnesandMJGarber1960Soil
treatmentswithinsecticidesforcontrolofthegnatsHippe
latescollusorandHhermsiJEconEntomol5333625

1962aRecoveryofacynipoidparasitefrom
HippelatespupaeMosquitoNews2233012

1982bThebreedingnichesofHippelatesgnats
AnnEntomolSocAm55438993

1963inpressAnecologicalbasisforthesup
pressionofeyegnatsJEconEntomol

RamakrishnaAyyarTV1917Notesonthelifehistoryand
habitsoftheeyeflySiphonellafunicoladeMeijMadras
AgrDeptYearBookpp7683

RoyDN1928Anoteonthebreedingandhabitsofthe
eyeflySiphonellafunicoladeMeijIndianMedGazpp
36970

SimmondsFJ1953ParasitesofthefritflyOscinellafrit
LineasternNorthAmericaBullEntomolRes43503
42

SpielmanAndrew1962Theinfluenceofrainfalluponthe
abundanceofCubanHippelatesDipteraChloropidae
AnnEntomolSocAm5513942

TinkhamER1952TheeyegnatsoftheCoachellaValley
withnotesonthe1951larvicidingprogramProcCalifMos
quitoControlAssoc20834

1953Controlofeyegnatsbysoillarvicides
ProcCalifMosquitoControlAssoc21678

WillistonSW1908ManualofNorthAmericanDiptera
UnivChicago405pp

TASTEORGANSANDTHEIRROLEINTHE

FEEDINGOFMOSQUITOES

WILLIAMBOWEN

UniversityofWyomingLaramie

Thisreportisbasedonastudyofthemorphology
andphysiologyofthecontactchemoreceptororgans
ofthefemalemosquitoPriortothisworklittlewas
knownaboutthetasteorgansofmosquitoesandes
peciallytheroleplayedbythesenseoftasteinfeed
ingFringsandHamrum1950foundevidencefor
tastereceptorsonthetarsiandlabellaandFeirLengy
andOwen1961identifiedchemosensoryhairsonthe
labellawhichweregustatoryinfunction

ThespeciesusedinthisresearchwereAedesdorsalis
MeigenandCulisetainornataWillistonManyof
theobservationsweremadeonlivingadultsattached
bytheirwingsasdescribedbyFeirLengyandOwen
1961Thistypeofmountwasalteredinseveralways
tomeetspecialneedsAnimportantmodificationwas
anewunsheathedstyletstechniquebasedonthatof
MacGregor1930 Attachedmosquitoeswereob
servedwithastereomicroscopeat20to60magnifica
tionsStimulatingagentswereplaceddirectlyonthe
tipsofindividualhairswithamicropipettesupported

ThisinvestigationwassupportedbyPHSgrantNoE931
fromtheNationalInstituteofAllergyandInfectiousDiseases
PublicHealthService

withalowpowermanipulatorUnstainedwhole
mountsoftarsilabellaligulaeandepipharyngeal
sensillaweremadeonmicroslidesforstudywitha
phasecontrastmicroscope

RESULTS

MorphologyofchemosensoryhairsAtarsalhair
bearingtastereceptorsarisesfromasocketiscurved
tapersgraduallytoablunttipandhastwocentral
cavitiesThesehairsvaryinlengthfrom26to52
micronsAlllabellarhairsofCinornataover32mi
cronsinlengtharechemosensoryThelongestofthese
are80micronsEachhairissocketedtaperstoablunt
tipandhastwoluminaStudiesinourlaboratoryby
Zwonitzer1962haveshownthateachhairarises
fromasubcuticularcomplexofcellsconsistingoftor
mogentrichogenand3or4bipolarneuronsThedistal
halfoftheligulaiscoveredwithnumeroushairsThose
knowntobechemosensoryare23to37micronslong
Alagularhairtaperstoasharppointhasonecentral
cavityanddoesnotarisefromasocketWithinthe
cibariumaretwogroupsofsensillatheepipharyngeal
andattheposteriorendfourminutesensillabasi
conicaTwotypesofepipharyngealorgansarepresent

delicatehairsandcurvedbluntspinesBothofthese
typesoforgansarisefromsocketsandare8to10
micronsinlength

MosquitoeswithensheathedstyletsChemosensory
hairsonthetarsiwereidentifiedforthefirsttime
Stimulatingahairwith2Mor3Msucrosemayelicit
severaldifferentresponsestheproboscisresponse
lateralmovementsoftheproboscisandbendingthe
antennaeforwardTheseresponseswerealsoevoked
bystimulatinggroupsofthesehairswithwatermalt
osefructoseandglucose

Placingadropletof1Msucroseonthetipofalabel
larhairmayelicitthefololwingthelabellarresponse
turningthelabellatoacceptthesolutioncontractions
ofthepharyngealpumpandtheproboscisresponse
Theseresponseswerealsoevokedwithwatermaltose
fructoseandglucoseTouchingthesehairswithfresh
wholehumanbloodandfreshheparinizedbloodelic
itednoacceptancereactionsObservationsonfemales
feedingonthearmoftheinvestigatorrevealednoevi
denceofseepageoffluidwherethestyletsenteredthe
skinorthatthelabellarhairswereincontactwiththe
skinpunctureThelabellaofCinornatawereheld
tightlyaboutthestyletswhileprobingandwereoften
withdrawnfromcontactwiththeskinafterbeginning
tosuckblood

Theligularhairswereexposedforstudybyremoval
ofonelabellumStimulatingthesehairswithsucrose
mayelicitthreeresponsestheligularresponsethe
labellarresponseandturningtheligulaandlabellum
inanattempttofeedTouchingthesehairswithfresh
heparinizedhumanbloodevokednoresponse

MosquitoeswiththeirstyletsunsheathedMosqui
toeswithunsheathedstyletswereusedtoinvestigate
thesensorycontroloffeedingIntheseexperiments
capillarytubesbearingtestsolutionsweresupported
sothatthemosquitoesstyletscouldbeinsertedEarly
inthestudyitwasdemonstratedthatthestyletslacked
tastereceptorsThisfactpermittedananalysisofthe
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roleplayedbythedifferenttastereceptorsinexperi
mentalfeedingItwasprovedthattastereceptorson
thetarsilabellaandligulaemediatedaspirationThus
thesereceptorsareessentialindrinkingwaterandthe
acceptanceofsweetsolutionsaswellasotherfeeding
responsesSpontaneousaspirationofanacceptable
solutionfromacapillarytubewasnotedinsomeindi
vidualsInthissituationsuckingoccurredintheab
senceofstimuliactingonthetastereceptorsThis
suggestsandissupportedbyotherevidencethatnon
gustatorystimulicanelicitsuckingMovementof
fluidsupthefoodchannelofthelabrumwascontrolled
byalteringthestimulusappliedtothelabellarhairs
Thecolumnofliquidcouldbedrivenonehalftwo
thirdsorthefulldistanceasdesiredHavinginduced
amosquitotosuckanacceptablesolutionintothe
cibariumaspirationwascontinuedwithoutfurther
stimulationofthelabellarhairsIfthetipofthelabrum
wasthenwithdrawnfromthesolutionforafewsec
ondsitwasnecessarytostimulatethelabellarhairsto
restoresuckingUnacceptablesolutionswererejected
whenthemosquitowasdriventoaspiratethemby
stimulatingthelabellarhairswithsugarExperiments
oftheabovetypeprovidedevidenceforthepresence
oftastereceptorswithinthecibariumItisassumed
thattheepipharyngealhairsperformthisfunction

FEEDINGBEHAVIOR

Allthedataobtainedinthisstudysupporttheview
thatthefeedingreactionofafemalemosquitoconsists
oftwopatternsthoseresponsesassociatedwithsuck
ingbloodandthoseexhibitedwhileimbibingliquids
suchaswaterfruitjuicesandnectar

FeedingonsugarsWhenahungrymosquitoperch
esonafreshsliceofapplethetarsalreceptorsmediate
theproboscisresponseatonceThisplacesthelabellar
hairsincontactwiththeapplemediatingthelabellar
responseSeparationofthelabellabringstheligular
hairsincontactwiththeappleandtheligularresponse
followsSincechemosensoryhairsonthetarsilabella
andligulaareallcapableofevokingsuckingitisnot
knownwhenthepharyngealandcibarialpumpsbegin
contractingTheseresponsescouldstartwiththefirst
tarsalcontactTheproboscisresponsebringsthelab
ruminpositiontobeplacedincontactwiththefilmof
fruitjuiceAsthisliquidissuckedintothecibarium
receptorsinthatareaassumecontrolofthesucking
processThehierarchyofcommandoverfeedingin
thissituationinascendingorderisbelievedtobe
tarsilabellarhairs ligularhairsepipharyngeal
sensilla

FeedingonahostThenormalfeedingreactionon
ahostconsistsof1attractiontotheanimal2
alighting3probingforasourceofbloodsucking
and5withdrawalofthestyletsTheresponsesofthe
firstthreestepsareelicitedbyvisualwarmthand
chemicalstimuliLaarman1955Brown1956Dethier
1957Thereisnoevidencethatinsertionofthestylets
intothetissueandtheinitialcontractionsofthecibari

alandpharyngealpumpsaremediatedbytasterecep
torsMosquitoeshavebeenobservedtoprobeRoth
1951andsuckbloodRobinson1939afterremoval
ofthelabellaandligulaAfterCinornatahascom
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mencedsuckingbloodseveringthelabiumdoesnot
interruptimbibementFurthermoremosquitoesprobe
andfeedthroughtheclothingofmanwithouteither
thetarsilabellaorligulacomingincontactwiththe
skinTheseandotherobservationssupporttheview
thatstimuliwhichattractamosquitotoitshostand
induceprobingalsoelicitsuckingWhenbloodis
drawnintothecibariumtastereceptorsatthatlevel
arestimulatedtosupplythesensoryinputtomaintain
suckingOwen1963

ReferencesCited
BrownAWA1956FactorswhichattractAedesmosquitoes

tohumansProcTenthInternCongrEntomol375763

DethierVG1957Thesensoryphysiologyofbloodsucking
arthropodsExptlParasitol668122

FeirDJILengyandWBOwen1961Contactchemore
ceptioninthemosquitoCulisetainornataWillistonsensi
tivityofthetarsiandlabellatosucroseandglucoseJInsect
Physiol61320

FringsHandCLHamrum1950Thecontactchemorecep
torsoftheadultyellowfevermosquitoAedesaegyptiJNY
EntomolSoc5813342

LaarmanJJ1955Thehostseekingbehaviourofthemalaria
mosquitoAnophelesmaculipennisatroparvusProefschrift
LeidenDrukkerijenUitgeversMaatschappijvhKeminken
ZoonNVUtrecht144

MacGregorME1930Theartificialfeedingofmosquitoes
byanewmethodwhichdemonstratescertainfunctionsof
thediverticulaTransRoySocTropMedHyg2332931

OwenWilliamB1963Thecontactchemoreceptororgansof
themosquitoandtheirfunctioninfeedingbehaviourJIn
sectPhysiolinpress

RobinsonGG1939Themouthpartsandtheirfunctionin
thefemalemosquitoAnophelesmaculipennisParasitology
3121242

RothLouisM1951Lociofsensoryendorgansusedbymos
quitoesAedesaegyptiLandAnophelesquadrimaculatus
SayinreceivinghoststimuliAnnEntomolSocAm
445974

ZwonitzerRL1962Themorphologyandhistologyofthe
labellarcontactchemoreceptorsofthefemalemosquitoCuli
setainornataWillistonUnpublishedMastersThesisUniv
Wyoming35p

EFFECTSOFCARBAMATEINSECTICIDE
SELECTIONPRESSUREONANOPHELES

ALBIMANUSWIED

GPGEORGHIOU

DepartmentofEntomology
UniversityofCaliforniaRiverside

Inmeetingssuchasthiswhichconcernpeople
directlyinvolvedinmosquitocontrolthediscussions
inevitablydrifttotheproblemofinsecticideresistance
Sincelastyearsmeetingthesituationinthefieldhas
notimprovedithasactuallyworsenedByarecent
count46speciesofmosquitoeshavedevelopedresist
ancetodieldrinorDDTortobothBrown1961 As

youknowthesearethetwomaterialsonwhichthe
malariaeradicationprogramisbased

Thesituationinthelaboratoryhoweverappearsto
bebrighterNewandmoreeffectivemosquitotox
icantsareconstantlybeingsynthesizedandsomeof



thesearealreadyonthelistofcandidatesubstitutes
fordieldrinandDDTInrecentyearstherehasbeen
akeeninterestincarbamateinsecticidesformosquito
controlstemmingfromthefactthatcertainofthese
compoundshavedemonstratedoutstandingtoxictiyto
adultmosquitoesIthasbeenshownforinstancethat
misopropylphenylmethylcarbamateandcertainre
latedcompoundsaremoretoxictoCulexquinquefas
ciatusandAnophelesalbimanusthanDDTdieldrin
parathionmalathionandBaytexGeorghiou Met
calf1961

Certaincarbamateshavealsodemonstratedpro
longedresidualactivityGahanetal1961Hadaway

Barlow1962Ithasbeenpointedouthowever
thatrelativelyhighhumidityisnecessaryforpro
longedresidualactivityofcarbamatesonmudsur
facesHadaway Barlow1962

PastexperiencewithDDTanddieldrininmosquito
controlshowsthatthepossibilityofresistancethe
speedwithwhichitappearsandthelevelsitattains
arequestionswhichmustreceiveprimaryconsidera
tioninthechoiceofatoxicantNoreporthasyetbeen
publishedonthequestionofmosquitoresistanceto
carbamatesIfweweretojudgefromourexperience
withthehouseflywemightsuspectthatresistanceto
thesecompoundsinmosquitoesisastrongpossibility
Thisisbecauseinthehouseflyresistancetocertain
carbamatesdevelopsatanunusuallyfastrateandto
levelswhichrenderthesecompoundsentirelyineffec
tive
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Howevertheactivityofcarbamatesinmosquitoesis
peculiarlydifferentthaninhousefliesSeveralcarbam
ateswhicharehighlytoxictothehouseflyarein
effectiveagainstmosquitoesandviceversaTocite
oneexamplethe35dimethoxyphenylmethylcarbam
atehasanLDforhousefliesof021Lgyetitpro
ducesnokillonCulexorAnopheleslarvaeevenat
concentrationsof10ppmOntheotherhandthe
misopropylphenylmethylcarbamatewhichis10times
lesseffectiveagainsthousefliesthanthepreviouscom
poundisextremelytoxictoadultmosquitoes

Thisspecificityofactivityisalsoreflectedinthe
phenomenonofsynergismbypiperonylbutoxide
Manycarbamatesaresynergizedbypiperonylbutox
idetoaremarkabledegreeagainsthousefliesbut very
littleornotatallagainstmosquitoes Georghiou
Metcalf1961Inadditionrecoveryfromcarbamate
inducedknockdownisconsiderablymorestrikingin
housefliesthaninmosquitoes

Alltheseobservationssuggestthepresenceofdis
tinctlydifferentdefensemechanismsagainstcarbam
atesinmosquitoesandpromptedustoinvestigate
thepossibilityandtypeofresistancewhich canbe

developedinmosquitoesbyselectionpressurewith m

isopropylphenylmethylcarbamateHerculesAC5727
Twospeciesofmosquitoeswereusedinthese

studiesCulexpipiensquinquefasciatusfromCali
forniawhichhasbeenrearedinthislaboratoryfor
over14yearswithoutexposuretoinsecticidesand
Anophelesalbimanusthemainvectorofmalariain
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Fig1MortalityoffourthinstarlarvaeofAalbimanustreatedwith01and1
ppmdieldrin
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CentralAmericaThisstrainpresentedaparticularly
interestingcaseforstudysinceitwasalreadyresistant
todieldrinandalsoverytoleranttoDDTItisgen
erallyagreedthatthetimefactorinthedevelopment
ofresistanceisgreatlyreducedifthestrainunder
selectionisalreadyresistanttoanotherinsecticide
Thatisoneofthereasonsforwhichwechosetouse
thedieldrinresistantAnophelesforthesestudies

Inlinewiththisitmaybeinterestingtomention
thatthisstrainhasdevelopedhighresistancetodiel
drininatleast3differentlaboratorieswithouthaving
beenexposedtothisinsecticideThisismostunusual
althoughbynomeanstheonlysuchcaseImention
thisasapossibleevidenceoftherichgeneticpoolof
thisstrainWhenwebeganrearingthisresistantstrain
inthelaboratorywenoticedthattherateofdevelop
mentofthelarvaewasextremelyvariableSomelarvae
reachedfourthinstaronthesixthorseventhdayafter
hatchingwhileothersdidnotuntilthetwentysecond
dayandbeyondThiswasdueinparttodelayed
hatchingofsomeoftheeggsWesuspectedthenthat
perhapsthefactorfordieldrinresistancemightbe
associatedwiththeearlyorlatedevelopinglarvaeso
thatiftheprocedureusedinpropagatingthecolony
favoredtheresistantfractionthecolonywouldpro
gressivelyacquireapreponderanceofresistantindi
vidualsHoweverwhenwetreatedfourthinstarlarvae
ofvariousageswith01or1ppmdieldrinwefound
thattheirsusceptibilitywasindependentoftheirrate
ofdevelopmentfig1Somuchregardingthestrains
usedinthiswork

Ourselectiontechniqueconsistedofexposingfourth
instarlarvaeofeachgenerationtoaconcentrationof
thecarbamatewhichwouldproduceapproximately
90mortalitywithin24hoursThesurviving10were
usedtoproducethenextgenerationSome3000larvae
weretreatedineachgenerationandtheselections
extendedover30generationsofCulexand21ofAno
phelesandarebeingcontinued

Theresultspresentedinfigure2showthatwewere
abletoincreasetheconcentrationofinsecticidebya
factorofonlyabouttwofoldwhichisaverysmall
increaseindeedSuchincreaseismostlikelyamani
festationofvigortoleranceratherthananexpression
ofspecificphysiologicalresistanceAsimilarincrease
wasalsoshownbydosagemortalitylinesobtained
withtheselectiveagentDetailedLCdatapresented
intablesland2indicatethattheselectedCulexstrain
showsa52foldincreaseintolerancetoSevin23fold
increaseintolerancetoAC5727buthardlyany
changetowardtheothercarbamatesandmalathion
ThesameisalsothecasewithAnopheleswhichshows
a28foldincreaseintolerancetoAC5727butnosig
nificantchangetowardtheothercompounds

TowarddieldrinandDDTCulexshowedno
changebutAnopheleslostaconsiderablepartofits
originalresistancetothesecompoundsItisnote
worthythatanunselectedcheckstrainofAnopheles
retaineditsresistancetodieldrinandDDTpractically
unchangedThislossofdieldrinandDDTresistance
inAnophelesduringselectionwiththecarbamateis
interestingandpotentiallyverypromisingItmay
1Thisisdiscussedinapaperpreparedforpublicationelse

where
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Fig2Progressiveincreaseinconcentrationofmiso
propylphenylmethylcarbamaterequiredtoproduce
about90selectionpressureonCpquinquefasciatus
andAalbimanus

Table1LarvalLClevelsinppmofCpquinque
fasciatusnormalPandcarbamateselectedF

F24

P1 F24 P1

Nmethylcarbamate

misopropylphenyl AC5727 004 009223

oisopropylphenyl B39731 056 08 14

oisopropoxyphenyl B39007 035 056 16

msecbutylphenyl RE5305 003 004 13

mtertbutylphenyl RE5030 015 022 15

4methylthio35xylyl B37344 023 024 10

1naphthyl Sevin 10 52 52

008 01 13



Table2LarvalLClevelsinppmofAalbimanus
dieldrinresistantPandcarbamateselectedF17

Nmethylcarbamate

misopropylphenyl

oisopropylphenyl

oisopropoxyphenyl

msecbutylphenyl

mtertbutylphenyl

4methylthio35xylyl

1naphthyl

Malathion

AC5727

F

PP1 F17

AC5727 013 036 28

B39731 046 05 11

B39007 024 035 15

RE5305 013 011 08

RE5030 037 064 17

B37344 041 042 10

Sevin 062 078 13

012 014 12

meanthatdieldrinresistantAnophelesinthefield
mayafterhavingbeencontrolledforseveralgenera
tionswiththecarbamatebecomeagainsusceptible
todieldrinandDDTWearecurrentlyinvestigating
thisproblemfurtherbeingquiteawareofitscom
plexity
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SanMateoCountyMosquitoAbatementDistrict
BurlingameCalifornia

Variousspeciesofchironomidmidgeshavebecome
establishedassignificantnuisanceproblemsinSan
MateoCountyandmanyothersuburbanareas
throughoutCaliforniaForthisreasontheDistrictun
dertookalimitedstudytoevaluatecertainaspectsof
theproblemtwoyearsagoExtensivestudiesonmidge
populationsandenvironmenthavebeenmadethrough
outtheworldandmanypapershavebeenpublished
onvariousspeciesandtheirhabitatsItisdifficult
howevertoapplythesefindingsdirectlyinsurveyand
analysisofthemanyandvariableproblemsources

andchanginghabitatsoflocalmidgesforwhichcon
trolmeasuresarebeingdemandedofabatement
agencies

TheSanMateoCountyDistricthadnecessarilyrec
ognizedtheneedforandundertakenabatementmeas
uresonsignificantsourcesforseveralyearsDuringthis
perioditbecameapparentthatefficientcontrolre
quiredknowledgeoftheindividualspeciestheir
biologyandhabitatwithinthesevariedlarvalsources
Thisisbecomingincreasinglyobviousasexperience
andknowledgeisgainedbyagenciesthatareengag
inginmidgecontrolItisrecognizedthatecological
andbehavioralknowledgenecessaryforthecontrolof
suchagreatnumberofpotentialproblemspecieswill
greatlyexceedtheyieldofcurrentlyplannedinvesti
gationsAsacontributiontowardmeetingsuchanin
formationalneedthispapersetsforthdataandob
servationsforseveralspecificstudyareasinSanMa
teoCountywhereinthespeciescompositionlarval
abundanceandbasichabitatfactorswereroutinely
recordedoveraoneyearperiod

TaxonomicuncertaintiesofmanyspeciesofCali
fornianmidgeshavelongbeenadeterrenttospecific
studiesrecentlyhowevervariousworkershavedone
muchtoremedythisproblemandfurthercontribu
tionscanbeanticipated
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MATERIALSANDPROCEDURES

Becauseofthevariedtypesofaquaticsubstratesto
besampledastandardbottomsamplerwasnotuti
lizedAbrasscylinder8incheslongwitha4inch
diameterwasemployedThebottomrimofthecylin
derbearsacuttingedgeAsampleistakenbyplacing
aflatshovelhorizontallythroughthebasesubstrate
atadepthofapproximately2inchesThesampleris
thenplacedontheshovelrotatingitifnecessaryto
severdecumbentvegetationThecontentsarecare
fullystrainedthrougha28meshTylerscreen0589
mmopenings

Adultchironomidswerecollectedfrom3portable
NewJerseytypelighttrapsplacedinthevicinityof
larvalcollectingstationsorotherknownmidgesources

WaterpHrecordingswereobtainedusingaport
ableglasselectrodeBeckmanmeterModel180
Watertemperaturesweretakenwithamercuryther
mometer10to110Cgraduatedto10degrees
Thespecificgravityofthewaterwastakenasanindex
tosalinityandreadingsweremadewithahydrome
terrange10001220withsubdivisionsof002de
grees

Individuallaboratoryrearingofchironomidlarvae
wasaccomplishedin8dramvialsWaterfromthe
larvalsourcewasutilizedeventhoughfoulingac
countedformanyunsuccessfulrearingsAdultswere
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STATION3

STATION1

DrainagechannelfromSanMateoGolfCourse

LaurelCreeknearfloodreservoirSanMateo

PLATEI

STATION2

Seepagepondfromstormdrainoverflow

STATION4

GolfCourseLakeatEastPaloAlto



rearedduringasixmonthperiodattemperaturesbe
tween1018CduringOctoberNovemberandDe
cemberandbetween1021duringJanuaryFebru
aryandMarch

DescriptionofStudyStationsForstudypurposes
inevaluatingmidgebiologyandpopulationpotentials
avarietyofpersistentlarvalhabitatswereselectedfor
continuousmeasurementandanalysisoveraoneyear
periodSuchsiteswereelectedasrepresentativeofdif
ferentcommonhabitatsconstitutingvariedecological
conditionsandpreviousevolutionContinuousstudy
waseventuallyrestrictedtofoursuchaquaticsources
characteristicoftheSanFranciscoBayareaThese
stationsaretypicalofnumeroussmallbutsignificant
sourcesofchironomidswhichaffectsuburbanandin
dustrialareasbutdonotincludethebenthichabitat
oflargerlakesanddeepwatersources

Whereasallofthesourcesevolvedintosignificant
midgehabitatswithinthelastdecadesomehistory
oftheirevolutionwasknowntherebypermittingsome
interpretationoffindingsconcernedwithspeciesrep
resentationandpopulationpotentialsMidgeproduc
tioninallstationswasprecededbyahighincreasein
accumulatedorganicmatterhowevereachhabitat
differedinitspotentialmodifyingfactorsresultingin
differentmidgespeciescompositionemergencepat
ternsandcontrolneedsMostsuchsourcesexperience
arelativelyrapidevolutionduringtheyearthechar
acteristicsofagivensourcecontinuallyrecuratnew
locationsinourexpandingsuburbs

AquaticStation1Locatedinadrainagechannel
nearCoyotePointSanMateoThelandwasreclaimed
fromsaltmarshthirtyyearsagoIthasremainedun
developedexceptfortheinstallationofaproximal
golfcoursethroughwhichrunsthewatersourcefor
thedrainagechannelThechannelcarriesrainwater
runoffinwinterandinsummerisfedbyground
waterseepageandsprinklingfromthegolfcourse
Waterflowinthechannelisusuallyslowtherebyper
mittinganaccumulationofadeepdepositoforganic
oozeatthestationsite

Rangeinwatertemperature828Cwidth820
feetdepthlessthanonefootrangeinwaterpH
5888rangeinspecificgravity10001004bottom
mostlyafineorganicdebrisoverlyingablackooze
slowflowepiphyticdiatomspresentfilamentousgreen
algaeLemnainsmallmatsCarexalongedgeno
shadeexceptforthataffordedbycattailsbrassbut
tonsColulacoronopifoliaabundantsnailsPhysa
oftenover125persquarefootceratopogonidCuli
coideslarvaeandodonatenymphsabundantEphe
meropteraPlecopteraMegalopteraandTrichoptera
absentmosquitofishGambusiaaffinisveryplentiful

AquaticStation2Alimitedshallowseepagepond
locatednexttotheBayshoreFreewaynear19thAve
nueSanMateoonflatmarshlandwhichwasusedas
asaltcollectingbed20yearsagoAdjacentareasof
saltbedshavenotbeenadequatelyalteredtoproduce
mosquitoesormidgesbutthissourcehasbeenre

peatedlysubjectedtoorganicallyrichoverflowfrom
astormdrainaffordingcontinuouswaterimpoundage

Rangeinwatertemperature323Cdepthless
thanonehalffootrangeinwaterpH6880range
inspecificgraviety10001002 afterarain1006
bottomoforganicdebrisandmuckepiphyticdiatoms
commonSpirogyraandOedogoniumpresentcattails
abundantgrassyedgeodonatenymphsprevalent
generalinsectfaunawithlittlediversity

AquaticStation3AbroadshallowcreekbedLaurel
CreeknearElCaminoRealat40thAvenueinSouth
SanMaeoThestationsiteisatapproximatemean
tidelevelandthecreekisdrainedbypumpingintoa
terminalfloodbasinTenyearsagothecreekareawas
subjecttotidalwashandnegligiblesummerwater
flowSubsequenttodammingofthecreekandurban
developmentinitsdrainagebasinaconstantbutfluc
tuatingfreshwatersupplyisaffordedwithoutsalt
waterflushingandwithminimalwatercurrentMos
quitoandmidgeproductionbeganinthissitealmost
immediatelyafterclosingitofffromtidalactionThis
damhasbeenopenedinfrequentlytopermitentryof
saltwater

Rangeinwatertemperature627Cwidth2430
feetdepth12feetrangeinwaterpH7788range
inspecificgravity10001002 onerecording1008
wheninfluencedbybaybottomsandywithmudin
backwatersflowslowtomoderatelittleshadealgal
streamersoftenpresentoligochaetesandpulmonate
snailsnumerouscommoncattailsbrassbuttonsand
waterplantainAlismaplantagoabundantinsect
faunapoor

AquaticStation4Apondofabout75by250feet
locatednexttoagolfcourseinEastPaloAltowhich
wasformedalongwithseveralothersbyexcavations
madeforhighwayfillabout30yearsagoThesepits
werebelowgroundwaterlevelandbecamesignificant
mosquitosourcesasorganicrubbishwasintroduced
Neighboringpitswereusedasacitydumpandbe
cameexcessivelyfoulalthoughthestationsiteim
poundmentwasexceptedandmosquitocontrolwas
effectedbystockedGambusiaFloodingin195758
introducedlargequantitiesofadjacentorganicmatter
intothisstationkillingthefishandsubsequentlyfavor
ingextensivemidgeandcattailproductionalthough
noextensiveorganicsolidswerethereafteraddedEn
richedwaterfromthesewagedisposalplantwasused
towaterthegolfcourseandcontributedtowaterim
poundmentatthissite

Rangeinwatertemperature626Cupto5feet
indepthrangeinwaterpH7688rangeinspecific
gravity10011016bottomablackmuckcoveredwith
decayingvegetationgoodalgalbloomsoccasionally
presentadinoflagellateGlenodiniumspoccasion
allysoabundantthatthewaterappearsreddishscat
teredgroupsofcattailsalongtheedgeoligochaetes
pulmonatesnailsHemipteranotonectids andDip
terachironomidsceratopogonidssyrphidsoften
veryabundantmosquitofishGambusiaaffinisplen
tifulinsectfaunawithfewspecies



Date Tendipes
attenuatus
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0000010000000
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Ocic7
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11 0 0 0 0 058

Apr1980 8 1 0 0 0 087

May1960 6 0 0 0 0 2274

June1960 133 0 628 0 292

July1960 2721 3 6 512238

Aug1960 4127 039 01461

Sept1960 4527 0109 4 784

Oct1960 3358 030 0 030

Nov1960 10 0 0 0 0 0 7

Dec1960 1 0 0 0 0 0 0

Jan1961 0 0 0 0 0 0 1

Feb1981 2 0 0 0 0 0 4

LISTOFPRINCIPALPESTSPECIES COUNTERED

thoseThislistofmidgesincludesonly specieswhich
onvariousoccasionshaveadult eshighenough
tobeonsideredpestiferousSpeciesnumberswhere
used ethoseassignedbyDrJamesESublette

SubfamilyOrthocladiinaeHydrobaeninae
Cricotopusspecies
SmittianearaterrimaMeig

SubfamilyChironominaeTendipedinae
TribeChironominiTendipedini

TendipesTendipesstigmaterusSay
TendipesTendipesattenuatusWalker
TendipesTendipestuxisCurran
TendipesTendipesatrellaTownes
TendipesDicrotendipestalifornicus

Johannsen
TribeTanytarsiniCalopsectrini

TanytarsusTanytarsusnsp57
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DISCUSSIONOFSPECIESBIOLOGYANDECOLOGY

Orthocladiinae

CricotopusspeciesThisgroupofmidgesiswide
spreadonthemarshlandsSeveralspeciesarepresent
includingCricotopussp12andCricotopusnsp13
Theformerspeciesappearstobeprevalentduringthe
autumnandwintermonthswhilethelatterspecies
generallyismoreprevalentfromJunethroughOcto
berTable1 TheadultsofCnsp13largelymales
arereadilyattractedtolight

TABLE1Totalnumberofpestiferouschironomidadultsfrom
threelighttrapstations198081

TRAPA TRAPB TRAPC

TheadultsofCnsp13begantoappearinthe
lighttrapswhentheaquaticvegetationprimarilythe
greenalgaewasabundantinnearbysourcesThis
specieslivesinsilkentubesonaquaticvegetation

althoughsomeindividualsmayliveonthebottom
Ourobservationsindicatethattwolifecyclesayear
arecommonThisspecieswasnottakenbylighttraps
duringthecoolermonthsbutwasgenerallyreplaced
byCricotopussp12Cricotopussp12isnotconsid
eredpestiferous

SmittiaspnearaterrimaMeig Larvaeofthis

interestingspecieswereextractedfromthesoilinthe
immediatevicinityofgrassandErodiumrootsTre
mendousnumbersofadultswereobservedswarming
inDecember1961afterNovemberrainsAdultswere

particularlyevidentoncleardayswhennostrong
breezewaspresentFollowingacoolJanuarywhich
broughtaboutaninchofrainafurtherexamination
ofthesoilrevealedsomelarvaebutfewpupaeThe
numbersofadultssteadilydeclinedDuringDecem
ber1962fewadultswereevidentevenafteraheavy
OctoberrainOccasionallyanotherSmittiaspecies
wasobservedtobeassociatedwiththeSmittiasp
nearaterrimawhencollectedswarmingorfrom

vegetation

ChironominaeTendipedinae
ChironominiTendipedini

TendipesTendipesstigmaterusSayThelarvaeof
thisspeciesareprevalentataquaticStation1Water
knowntobepollutedwithsewagewasteswasfound
tohaveover1100larvaepersquarefootUsingerand
Kellen1955foundthisspeciesinorganicmatterof
sewageoxidationpondsLarvaeofthisspecieswere
foundtoformcasesonsubmergedvegetationsuchas
pickleweedSalicorniaAcertainamountofsalinity
istoleratedbutthelarvalpopulationismarkedlyre
ducedwhenthespecificgravityrecordingsexceed
1012

ThisspeciesisfrequentlyassociatedwithTatrella
Lessthan1oftheChironominicollectedinlight

trapCTable1areTstigmaterusAdultsaregen
erallyabundantfromApriltoOctoberbutareap
parentlynotreadilyattractedtolightTherateofde
velopmentofTstigmateruslarvaeseemspartially
dependentonthetimeoftheyearaswithother
TendipesspeciesAthirdinstarlarvawasheldinthe
laboratoryfor35daysbeforepupationduringNovem
berandDecember1960wheretemperatureswere
consistentlyheldbelow18CRearingofTstigma
terusfromeggtoadultwasnotaccomplished

TendipesTendipesattenuatusWalkerThisspe
ciesispresentatStation2Adultsaregenerallypresent
invariablenumbersfromMarchtoNovemberTable
1 Thisspeciesiswidespreadandreadilyattracted
tolightparticularlythemalesDarby1962relates
thatagreaternumberofmalesthanfemalesofthis
specieswerecollectedinemergencetraps

Thelarvaeseemtopreferanenvironmentsimilar
tothatatStation2wherefineoozerestsontheupper
2to3inchesofthebottomSubmergedplantparts
particularlythecommoncattailintheprocessofde
caywerefrequentlyachosensubstrateoftheselarvae
fortheestablishmentoftheirsilkentubesPlankton

anddetritusisreadilyavailableasfoodandforthe
constructionoftubes



Itappearsthattwotothreegenerationsofthis
speciesarepossibleduringthewarmermonthsThe
sourceofTattenuatustosomemeasuredetermines
theperiodofadultprevalenceAdultsatlighttrapA
arepredominantfromJanuarythroughAprilasthe
sourceisintermittentIncontrastthosespecimens
takenattrapBemergefromacontinuoussourceof
runningwaterNormallythepopulationisgreatly
reducedattrapBduringthewinterandearlyspring
asaresultoftheincreasedwatervolumeandturbu
lenceinthecreek

Acursoryexaminationoflarvaefromawatersource
mayleadtoambiguityinlarvalcountssincethis
speciesisoccasionallyassociatedwithTtuxisand
TatrellawithwhichitmaybeeasilyconfusedIn
additionclusteringofTattenuatusinmicrohabitats
resultsinconsiderablevariationincomparablesamples
Gaufinetal1956Wehaveobservedsuchvariation
withseveralspeciesofTendipes

Rearedadultswereobtainedinthelaboratoryfrom
aneggmass23daysafterhatchingwheretemperature
rangedfrom1624C

TendipesTendipestuxisCurranLarvaeofthis
specieshavebeenrearedtoadultsfromStation2
Adultswereoccasionallytakenfromvegetationadja
centtothestationAdultsareprevalentduringthe
warmermonthsoftheyearwhentheyaremoderately
attractedtolightTable1 Inlighttrapcollections
therearefrequentlytwiceasmanymalesasfemales
Itisdoubtfulwhethermorethantwogenerations

arecompletedduringtheseasonThedevelopmental
rateofthirdandfourthinstarsappearstobeabout
thatofTattenuatus

ThelarvaeoccurinhabitatssimilartothoseofT

attenuatusandTatrellaTtuxiswasnotsuccessfully
rearedfromeggtoadult

TendipesTendipesatrellaTownes Adultsof

thisspecieshavebeenrearedfromsecondthirdand
fourthinstarlarvaetakenfromStation1Adultswere

prevalentfromFebruarythroughOctoberandwere
readilyattractedtolightTable1 Adultsoftenap

pearearlyintheyearalongwithTattenuatesOfthe
936TatrellaadultscollectedatlighttrapCTable
120422werefemalesThisspecieslikeTstig
materusisnotsowidelydistributedasTattenuatus
butmayoccasionallybeveryabundant

Rearingadultsfromeggswasnotaccomplishedbut
manythirdandfourthinstarlarvaewerecarriedto
thepupalandadultstageinthelaboratoryTwothird
instarlarvaecollectedatStation1onOctober261959
didnotemergeuntilJanuary8andJanuary251960
AnotherpairofthirdinstarlarvaecollectedonNo
vember191959didnotemergeuntilMarch8and
March171960Theseandotherexamplesofemerg
enceduringthewinterwhentemperaturesinthe
laboratorywereconsistentlyheldbelow21Cindi
catedthatemergencewasgreatlyinfluencedbycondi
tionswithintheindividualrearingvials

TendipesDicrotendipescalifornicusJohannsen
Thelarvaeofthisspecieswerepresentinlimited
numbersatStation3inassociationwithAnatopynia
venustaAlthoughfairlywidespreadTDcaliforni

cusisnotcommononthemarshlandsandwasfound

tobemostabundantincreeksespeciallywherearocky
substratehasaheavygrowthofalgaesuchasClado
phoraandothersubmergedaquaticvegetationDarby

1962reportslarvaepresentinmudsamplesandon
submergedvegetationasapreferredhabitatinrice
fieldsWhitsel1962notedanincreaseinthenumber
ofTcalifornicusinemergencetrapsinCoyoteCreek

SanJoseCaliforniaasadirectresultofadditional
submergedaquaticplantgrowth

AdultswereobservedinthefieldfromMarch
throughOctoberAdultpopulationsvaryconsiderably
fromyeartoyeardependinglargelyontheconditions
ofaquaticsourcesDuring1960fewadultsweretaken
inthelighttrapatStationBhoweverpreviousto
andduringthesameperiodin1961agreaternumber
ofadultsisevidentforthisstationTable2

TABLE2NumberofTendipescalifornicusadultstrappeddur
ingtwoseasons

1960 1961

Sex AprilMayJuneJuly AprilMayJuneJuly

Male 0 0 5 3

Female 0 0 1 0

September1
7

13

20

29

October 6

13

20

28

Tanytarsini
TanytarsusTanytarsusnsp57Thelarvaeofthis

specieswerepresentatStation4whichwasfrequently
highlysalineSpecificgravityreadingsashighas
1018atthisstationandinSealSlough SanMateo
indicatethatlarvaearecapableofwithstanding
markedsalinityOnNovember21960whenadense
adultpopulationofthisspeciesnotconfirmedbyDr
SublettewasemergingfromLakeDalwigkVallejo
thespecificgravitywas1014Dissolvedoxygende
terminationsforthislakeforatwomonthperiodprior
tothisemergenceappearinTable3Itissuspected
thatwatersamplestakennearthebottomoozeand
mudatadepthof25feetratherthanfromshoresta

TABLE3Dissolvedoxygenrecordingsinppmforatwomonth
periodatLakeDalwigkin1980

Date SamplingPoints

A

79

89

83

91

72

136

105

109

Watersamplescollectedfrom1011am

41

45

32

79

43

51

70

80

83

2 11 14 41

0 4 11 14

B C

69

86

70

110

47

84

112

100

87
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lionsmayhaveshownevenloweroxygenvaluesthan
occasionallyexperiencedLakeDalwigkhasheavy
algalbloomsandsupportsbothmosquitofishGam
busiaaflinisandthreespinesticklebackGasterosteus
aculeatusmicrocephalusNotonectidsHemiptera
andEphydraDipteraarecommon

AdultstendtoremainneartheirsourceNolighttrap
recordsareavailable

SEASONALPATTERNS

TheChironominaeadultsarenormallycommonfrom
FebruarythroughOctoberwhileOrthocladiinae
adultsaregenerallyabundantinMarchandSeptem
berFig1

Tendipesspecieswerethemajorrepresentativesin
thelighttrapcollectionsCertainchironomidssuch
assomeLimnophyesandCricotopusspeciesare
prominentduringthecoolermonthsandrarelydis
persefarfromtheirsource

Asstatedmidgediversityandprevalenceisde
pendentupontheenvironmentVariationfromyear
toyearTable1isnotuncommonandmayinpartbe
attributedtoclimatologicalconditionsinfluencingthe
developmentoftheaquaticbiotaCreeksmaybe
scouredattimestherebyalteringthesubstrateand
temporarilydeferringmidgedevelopmentTherela
tiveabundanceofmidgelarvaevaryseasonallyand
fromyeartoyearinaccordancewiththeavailability
offoodandtubeconstructionmaterial

Althoughsomespeciesareubiquitousspecifichabi
tatsareusuallyresponsibleforthepresenceorabsence
ofaspeciesOccasionallyaspeciesegTcaliforni
cusmayinitiallyoccupythebottomoozemovingto
amorefavorablehabitatofaquaticplantgrowthas
theseasonprogressesDarby1962

InmanyloticandlenticenvironmentsTendipes
speciesapparentlyoverwinterinthelarvalstage
Fig2

DISCUSSIONOFHABITATSANDLARVALPOPULATIONS

Eachhabitatexhibitedseasonalenvironmental

changesduringtheyearsuchasfloodingfluctuating
waterlevelsandstreamflowprevailingtemperatures
emergentvegetationandalgalgrowthsiltingetc
Thesefactorsgreatlymodifiedthephysicalchemical
andnutritiveconditionswithinthelarvalhabitatAn

understandingofsomeofthesebasicfactorsmaycon
siderablyaidinanticipatingtheneedforandselec
tionofcontrolmeasureshencecertainobservations
andananalysisofphysicalchangesaffectingtheprin
cipalspeciescompositionwithinthesesourcesare
givenbelow

AquaticStation3representingasluggishlymoving
creekisattimesgrosslyaffectedbyquantitiesofmov
ingwaterwhichwashoutplanktonicandpoorlyan
choredformsmoreimportantlysiltisintroducedor
redistributedoverexistingorganicmatteraswellas
theorganicdebrisbroughtbythefloodwatersSpecies
inhabitingthedeepersubstrateatthisstationwere
usuallydestroyedorwashedawaybysuchwaterflow
howeverthemoresubstantialemergentvegetation
withitsclingingalgaehelpedtopreservemidgepopu
lationsnormallyencounteredinsuchamierohabitat

90

Aftersuchsiltingandredepositionoforganicdebris
reinfestationbysubstrateinhabitingformsoften
quicklyfollowedThussamplingshowedmoderate
populationsofTattenuatusfromthedeepersubstrate
shortlyaftertheheavyearlyspringrainsLarvalde
velopmentwasrapidandadultemergencewaspreva
lentinAprilMayandJuneforthisspeciesInother
creekbottomswinterfloodwatersdidnottendtoscour
creekbedsandbottomspeciespersistedinsitueven
thoughcoveredwithaninchortwoofsilt

AquaticStation3alsoprovidedanenvironmentfor
otherspecieswhichutilizedtheconsiderablevegeta
tionPlate1andtheattachedalgalgrowthsastheir
microhabitatCricotopussppandTcalifornicuswere
hererepresentedandwinterlarvalpopulationswere
abletosurvivethefloodwatercurrentswheresuitable
substrateconditionsprevailedCricotopussp12was
infactatthepeakofemergenceduringsuchrainy
periodsFebruarytoAprilAlthoughpresentinwin
terTcalifornicusandCnsp13weremostpreva
lentinsummerapparentlyinassociationwithexten
sivealgalgrowth

AquaticStation1representingaslowflowingwater
environmentwithnotrueriffleareasisonlymoder
atelyaffectedbywinterfloodingThelarvalpopulation
isnotgreatlydisturbedbytheincreasedwaterflow
andverylittlesiltisdepositedduringtherainyperiod
Therichorganicmatterincludingdecayingvegeta
tionfavorsthedevelopmentofTstigmateruswhich
wasobservedtopupatefromlimitedmarginalareas
ofsaturatedmuckAnincreaseinthenumberofT
atrellaandTstigmateruslarvaeseemstobecorre
latedwiththerenewedgrowthofemergentandsub
mergedaquaticvegetationwhichisutilizedasaddi
tionalsubstrate

Cricotopusspprarelynumerousaredependenton
submergedaquaticvegetationandattachedalgae
whicharemostabundantinsummer Plate1

Thefaunaisnotdiverseatthissiteowingtothe
limitedmicrohabitatsandthesustainedorganicen
richmentItisnotuncommonforthesnailsPhysato
constituteabout40ofthebottomfaunaduringthe
springandsummer

Artificialdrainagewayssuchasthisarenearlyalways
highlyproductivesourcesofmidgesdueprimarilyto
theirlowgradientsandconsequentlackofscouring
andtheirhighlyorganicbottoms

AquaticStation2anearlypermanentaquatichabi
tatistypicalofmanymarshlandchironomidsources
Plate1

Thepresenceofchironomidsislargelydependent
onthetimeofyearatthispondsincetheabundance
ofwaterdirectlyaffectsthewelfareofallspeciesAt
thisstageinitsevolutionsuchashallowsitewitha
fluctuatingwatersourcehasledtoavarietyofmicro
habitatswhicharesubjecttoslowbutconstantchange
Asaresultmayspecieswithvariedhabitsandemer
gencecycleswerecharacteristicofthissite

TheadultsofcertainspeciessuchasLimnophyes
sp2Pseudosmittiansp2andMicropsectranigri
pilusweremostabundantduringthecoolfallwinter
andearlyspringmonthsThewarmerspringweather
accompaniedbyoccasionalrainfallstimulatedthede
velopmentoftheTendipeslarvaeespeciallythoseof



TattenuatusandTatrellaTtuxisadultsseemedto
bemostprevalentwhenthewatersourcewassome
whatdepletedTable1

Tatrellalarvaewereprimarilyassociatedwithsur
faceoozeanddecayingplantsThelarvaeofbothT
attenuatusandTatrellafrequentdecayingdecumbent
cattailstemswhereasthelarvaeofTtuxisareasso
ciatedwiththesurfaceofthebottomoozeTtuxis
maytosomeextentbeassociatedwithgreenalgae
commontothesubstrateItispossiblethatwhenthis
sourcebeginstodiminishtheremainingwaterhabitat
ismostfaborabletothedevelopmentofTtuxislarvae
ratherthantothoseTendipesspeciesassociatedwith
thedecomposingcattailstemsandcreepingrootstocks
thataresomewhatelevatedandsubjecttodrying

ThepredominantchironomidinStation4Plate1
isTanytarsusnsp57whichpossiblysurvivesthe
lowoxygenconditionsinthisbrackishwaterpondby
virtueofitshaemoglobinTendipeslarvaeweretaken
occasionallyinbottomsamplesDenseadultTany
tarsuspopulationswereobservedinMarchMayJune
andJulyandthenagaininAugustandSeptember

Thislittleknownchironomidisrelativelywide
spreadinpondsandotherlenticenvironmentsonthe
marshlandsandhasattractedconsiderableattention
duetotheheavyadultdensitiesFortunatelythe
adultsdonotmigratemorethanaquarterofamile
fromtheirsource

Thelarvaeconstructtubesofmudandorganicde
brisonthesurfaceoftheoozeoratthebaseofsub
mergedaquaticvegetationLikeothermembersof
thegenustheyarealgalfeedersanditispossiblethat
thealgalbloomsobservedinnearlyallofitsknown
sourcesprovideforandsustainthedenselarvalpopu
lationsover1000fourthinstarlarvaepersquarefoot
seenpriortoheavyadultemergence

Thisspeciesishighlytolerantofbrackishwaterand
thrivewhereorganicpollutionisminimalAtStation4
priortotheestablishmentofGambusiaaffinisCulex
pipienswasoccasionallyabundantThebiotaofthis
pondiscomposedofalimitednumberofspeciesbut
theabundanceoftheseisindicativeofanearlierstate
ofhighpollutionhoweveritisdoubtfulthatthis
Tanytarsusspeciescansucceedwheregrosspollution
existsThefactthatamemberofTanytarsushasbe
comesowelladaptedtotheseeutrophicpondsisun
expectdsincenearlyallmembersofthisgenusprefer
wellaeratedwater

HabitatsSummaryTheforegoingobservationshave
beenpresentedaspossiblecriteriainselectingcontrol
measuresforsuchvariedsourcesratherthantoat
temptacomprehensiveappraisalofspeciesbiologyor
habitatecologyCertainbasicobservationsgoverning
midgepotentialswerestronglysupportedsomeof
whichmightaidinevaluatingtheneedsinadiverse
programofmidgecontrolinsimilarareas

Variationsintheaquatichabitatsuchaswaterfluc
tuationdepthsubstratevariationandvegetationpo
tentialsencouragespeciesdiversityandhaveabear
ingonthenumberofminoremergencepeaksforall
speciesinhabitingthesource

Alloftheobservedspecieswereattachedtothe

bottomsubstrateorvegetationatvariouslevelsal
thoughsomespecieswereonfloatingalgalgrowths
hencecontrolismoreefficientlydirectedatsubstrate
habitatsthanatthetotalaquaticmedium

Mostuntreatedmidgesourcesexhibitlarvaldevelop
mentofsomespeciesthroughouttheyear

Mostsourcesofhighchironomidproductionrepre
sentanevolutionarystageintheshiftfromlowto
higherorhightolowerorganiccontentAlthoughnot
asfrequentaproblemsourcesdemonstratingactive
decompositionduetomarkedorganicpollutionfre
quentlycontributeheavychironomidproduction

Uniformityofsourceenvironmentandhighorganic
contentusuallyprovideforhighdensityofalimited
numberofspecieswithrepetitivepopulationpeaks
thoseoflowerorganiccontentusuallyprovidefor
extendedemergenceperiodsatseasonalintervals

Stableenvironmentswheretheintroductionofraw
organicmatterdoesnotoverbalancetheestablished
agentsofdecompositiondonottendtosupporthigh
midgepopulations

Evenlowtomoderatehumanpopulationdensities
withinadrainagebasinwillupsetthebalancebetween
suchorganicwastesandtheestablisheddecomposition
agents

Anyofseveralfactorsinvolvedinthenaturaldecom
positionoforganicmatterarereadilyalteredbymans
normalinfluenceontheenvironmentmodifyingthe
ratesofinteractingfactorswithinthedecomposition
stagesandenvironmentalbalanceSuchmaninduced
alterationsmayleadtosecondarychangesasadirect
resultoftheimbalanceegincreasednitrogencon
tentandsubsequentvegetativegrowthIfthisimbal
anceincreaseswithhigheraccumulativeratesofor
ganicmatterbeingintroducedmanyofthemore
slowlyestablishedagentsofdecompositionsuchas
snailsfishandotherinsectsmaybedestroyedThis
mayincreasetheimbalancefurthereventothepoint
ofpreventingmidgeproductionWhenthisstageof
pollutionisreachedmanusuallyfindsitessentialto
provideimproveddrainageflowandwasteremoval
whereonsuchsourcesgothroughadescendingevolu
tionbacktowardsanimprovedbalanceofdecomposi
tionfactorsonoccasion

Thuswefindtheprincipalareasofmidgeprevalence
shortlybehindtheadvancingperimeterofsuburban
growthprincipalsourcesarethelowgradientwater
waysorsitesofeventualdepositionofincreasedor
ganicmatterfromsuchwatersourcesThesemidge
problemstendtopersistuntilthelanddevelopment
becomesstabilizedtheassessedvaluationpermits
costlydrainageinstallationsdredgingandpumping
oruntilthefluctuationsattheperimetersareinade
quatetooverbalancegreatlythedecompositionpo
tentialsoftherestofthedrainagesystemLocallythis
periodappearstorangefrom10to30yearshence
moreefficientmethodsofmeetingtheproblemsof
midgecontrolarecontinuallybeingsought

OBSERVATIONSONMIDGECONTROL

Althoughcontrolmethodsforextensivesourcessuch
aslakesandmajordrainagewaysmeritseparatestudy
considerationhereislimitedtothediversesmaller
sourcesdescribedabove
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Itisusuallyconsideredimpracticaloreconomically
infeasibletoattemptcontrolthroughcounteractingthe
alreadypresentorganicmatterorresultantvegetative
growthWhereitispossibletoreduceoreliminate
majorcontributionsofsuchpollutantsthisishighly
desirablehowevermostcontrolapproacheswillnec
essarilyberestrictedtothelocalsourcealone

ChemicalControlReportsofthesuccessofemul
sifiableBaytexagainstmosquitolarvaeMullaetal
1961andchironornidmidgessuggestedfurtherfield
testingofthismaterialHoweverthelarvalhabitatof
manyofthesemidgesisinthetopfewinchesofthe
organicallyrichoozewhichoftenformsthebot
tomsofpermanentandsemipermanentwaterim
poundmentsorslowmovingstreamsMostliquidfor
mulationsarerenderedineffectiveduetotheirinability
topenetratesufficientlyintothelarvalzoneinade
quateconcentrationunlessappliedatratherhighrates
althoughbottombreakingemulsionshavebeeneffec
tivelyemployedbytheSanJoaquinMosquitoAbate
mentDistrictWiththeintroductionofBaytexina
specialgranularformDurhamChemicalCoitwas
decidedtotestitseffectivenessonmidgesunderfield
conditionsinasmuchasothergranularmaterialshave
beenusedsuccessfully

Twotestsiteswereselectedwithbottomscomposed
ofoozeanddecayingorganicmatterwithsomeemer
gentvegetationPlotImeasuring50feetby150feet
iscompletelyisolatedfromthesurroundingareabya
fourfootleveeWaterdepthatthetimeofthetest
was4to12inchesDuetoitsisolationitcontainswater

onlyduringthewinterandspringthedepthdepend
entuponrainfallPlotsIIandIIImeasuring15by50
feetwereestablishedinaslowflowingdrainageditch
withwatersuppliedthroughouttheyearbygolfcourse
irrigationrunoffTheseplotsincludeflowingwaterin

TABLE4EffectsofgranularformulationsofBaytexanddieldrinonimmaturechironomidMidges

lbsacre
Plot active

I

Baytex 01 625

II

Baytex 02 892

III
dieldrin 05 508

TABLE5DistributionoflarvalpopulationsinPlotsIIandIII
totalscombined

92

Saturatedooze

margin

Pretreatment 832

Posttreatment 8

48hrs

Pretreatment

larvaesqft

LarvaesqftFlowingWater
Eddies central

281

167

287

152

thecentralportionswitheddiesandsaturatedooze
towardthemarginsAbufferzoneof20feetwasleft
betweentheplotstopreventcontaminationbyover
lappingofinsecticidesduringapplicationNormal
seasonalpopulationsFig2ofmidgelarvaeTstig
materusweredistributedthroughoutbothsitesTwo
tothreemosquitolarvaeandpupaeCulextarsalis
perstandardonepintdipperwerepresentinPlotI
nonewerefoundinPlotsIIandIIIduetoalarge
populationofGambusia

SinceBaytexisanorganophosphoruscompoundit
wasdecidedtouseachlorinatedhydrocarbonofsimi
larinsecttoxicityforpurposesofcomparisonWhen
laboratorytestedonasusceptiblestrainofCulex
pipiensquinguefasciatusMullaetal1961dieldrin
wasfoundtohaveanLDof0015ppm

OnApril619621Baytexgranulesdesignatedas
DuratexHRGranulesI DurhamChemicalCo
wereappliedtoPlotIattherateof01poundsactive
peracreApplicationwasmadewithaType75Kiekens
WhirlwindHollandshouldermoutnedpowerblower
Thegranulesdispersedwiththisequipmentwereuni
formlydistributedoverthebottomofthetestarea
OnDecember519621Baytexgranuleswereap
pliedtoPlotIIthedownstreamplotattherateof
02poundsactiveperacreSixdayslater5dieldrin
granulesdesignatedasDielgran5ChipmanChemi
calCowereappliedtoPlotIII upstreamatthe
rateof05pounds activeperacreThesmallsize
ofPlotsIIandIIIandtheconsequentlysmallamount
ofmaterialusednecessitatedhandapplicationVisual
observationindicatedarelativelyuniformdistribution
ofgranulesintheseplots

Inallplotspretreatmentlarvalsamplingwasdone
immediatelypriortoinsecticideapplicationwithpost
treatmentsamplingat24and120hoursinPlotIand
at24and48hoursinPlotsIIandIIISamplingin

Posttreatment

larvaesqft
24hrs 48hrs

92

80

38

217

110

120hrs

153

reduction

final

76

76

78

PlotIwasrandomwhilesamplinginPlotsIIandIII
wasdeliberatelybiasedtoincludethesaturatedooze
eddyandflowingportionsoftheseplotsSampling
resultsaretabulatedinTables4and5

TheresultsofthesetestsindicatethatbothBaytex
anddieldringranulesareeffectiveagainstchironomid
midgesunderfieldconditionsalthoughthedegreeof
reductionwassomewhatlessthananticipatedThe
possibilityofchemicalorphysicalinactivationofthe
toxicantbytheorganicsubstrateresultinginlower
effectivenessofthetoxicantisalwayspresenthow



everthemortality76orgreaterobtainedindicates
thatthiswasnotofprimeimportancealthoughitmay
havebeenacontributingfactorPerhapsamoreim
portantfactoristhedistancebetweentheindividual
granulesThisdistancemaybetoogreatforsufficient
diffusionofthetoxicantinlethalamountsthroughthe
substratetoreachallofthelarvaeTheselectionofa
materialwithalowerconcentrationoftoxicantbuta
largernumberofgranulesperunitareaforapplica
tionattheaboveratestherebyreducingthedistance
betweengranulesmayprovidethedesireddiffusion

Thelackofsignificantincreaseinmortalitybetween
thetwoBaytexplots76inPlotsIandIIdespite
anincreaseintheapplicationrateinPlotIImaybe
attributedtothetypeofgranuleusedTheDurham
HRgranuleconsistsofasandgraincorewithatoxi
cantcontainedinalightporouscarrierheldbya
highlywatersolublebindingmediumWhenemersed
thecarrierisreleasedalmostimmediatelyandrises
tothesurfacewhereitremainsuntilitbecomessatu
ratedandsinkstothebottomDuringthistimethe
toxicantisreleasedandiswelldistributedthroughout
thewaterInimpoundedwaterthisactionisnotob
jectionablebecauseirrigatedmidgelarvaeandpupae
whichleavetheoozecontacttheinsecticideinthe
waterInflowingwaterwayshoweverthefloatingma
terialisquicklywashedawayandalargepercentage
ofthetoxicantislostNodoubtsomedieldrinwas
alsowashedawayinPlotIIIandmightaccountin
partforthesomewhatlowmortalitymortalitywas
higherattheplotmarginsthaninthecentralareawith
somestreamflow

InPlotsIIandIIItheconcentrationofthelarval
populationpriortotreatmentwasgreatestnearthe
marginsdecreasingtowardthecenterAftertreatment
thesituationhadreversedthegreaterpopulationcon
centrationbeingnearerthecenteroftheplotsTa
ble5

Thisreversalofthelarvaldistributionpatternis
probablyduetoawashingawayofthetoxicantsin
areasofgreaterwatermovementresultinginare
ducedmortalityinthoseareasAlthoughtoxicantirri
tatedlarvaeleavethesubstrateandswimaboutfreely
theprobabilityofsignificantnumbersmovingtoward
thecentralareasoftheplotsisremotenosuchori
entedmigrationwasobserved

Aconsiderablylargernumberoflarvaewerefound
inthefinalthaninthe24hourposttreatmentsample
Table4Thereducednumberoflarvaeinthe24

houroozesamplesmayhaveresultedfromthetend
encyofirritatedlarvaetoleavethesubstrateAtthe
timeofthefinalsamplinglarvaereceivingasublethal
doseofinsecticidehadreturnedtotheoozeaccount
ingfortheapparentincreaseinnumbersReinfesta
tionisdoubtfulbecauseofthenumberofthirdand
fourthinstarlarvaepresentandtheinsufficienttime
betweenthe24hourandthefinalsamplingforthis
degreeofdevelopment

AlargepopulationofGambusiainbothPlotsIIand
IIIwerelittleaffectedbyeitherinsecticideAhigh
toleranceofmosquitofishtoBaytexhasbeenreported
byMullaandIsaak1961andnoilleffectswere
anticipatedItwasnotedhoweverthatBaytexwas
responsibleforthedeathofmanyOdonatanymphsin

PlotIIDieldrinhasbeenreportedCommunicable
DiseaseCenter1956ashavingahightoxicitytofish
andsomemortalitywasexpectedSurprisinglyonly
onemosquitofishwasfounddeadinPlotIIIandit
wasisolatedinasmallpoolcontainingdieldringran
ules

Thesetestsindicatethatdieldrinmaybeusedwith
comparativesafetytoGambusiainflowingwater
sourceswhenappliedatlowratesbutthatBaytexis
probablyabetterchoiceinimpoundedwaterwhen
fisharepresentInadditionBaytexhasalowdermal
toxicitytomammalscomparedtodieldrinGaines
1960reportedanacutedermaltoxicitytoratsof
330mgkgforBaytexand6090mgkgfordieldrin
hencetheformerisrecommendedinareaswhere
dangerofcontaminationofchildrenoranimalsexists

ControlThroughEnvironmentalManipulation
Ecologicalconditionsinfluencingthedevelopmentof
chironomidsarenumerousThisistrueprimarilybe
causethelarvaeoftheChironomidaeareadiverse
groupoforganismsoccupyingmanyhabitatsandact
ingaspredatorsscavengersandherbivoresItis
axiomaticthatknowledgeofthebiologyandecology
ofthepestspeciesisnecessarybeforecontrolemploy
ingenvironmentalmanipulationcanbeinstituted

Achangingenvironmentmaybedeleterioustothe
establishmentofamidgespeciesJamnbackandCol
lins1955reportedthecorrelationbetweenincreased
salinityandthereductionofTattenuatusdecorus

inMorichesBaySealSloughinSanMateo
whichreceivesfloodwatersandalsoserves

asarecreationalareainsummerhasonoccasionpro
ducedalargeTanytarsuspopulationIfthesloughis
flushedperiodicallywithsaltwatertheecologicalcon
ditionsfavorabletolarvaldevelopmentarelackingor
greatlyreduced

CreeksunderfrequenttidalinfluencefromSan
FranciscoBaygenerallylackmidgelarvaeLaurel
CreekatStation3hasreflectedtheresultsofsome
salinitybyspecificgravityreadingsashighas1008
beginningjustpriortoFebruary161960Theresults
ofthistidalinfluenceareshowninTable6Thespecific
gravitymayhavebeenhigherattimesbutthevalues
reportedinTable6arethoseobtainedwhenthebot
tomsamplesweretaken

Date

January19

February2

16

March 3

14

28

April 11

26

May 9

TABLE6Effectofsalinityonchironomidlarvaeduring1960

Highestspgr
valuerecorded

1000

1001

1006

1004

1008

1000

1000

1000

1000

Numberoflarvae

persqft

177

41

3

35

26

125
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Midgeproductionisoftenrecurrentinephemeral
bodiesofwaterManyofthesesourcesaretheresult
ofpoordrainagepracticeswhichcanfrequentlybe
rectified

Dredgingdrainagewaysonlytemporarilyreduces
larvaldevelopmentbutmaybeaneffectivecontrol
measureforanentireseasonifproperlytimedThe
costofthiscontrolpracticeisnotoftenjustifiedespe
ciallyifnomodificationsareinstitutedtoreducefu
tureorganicdeposition

Manydrainagechannelsthatbecomechokedwith
emergentvegetationarebestmanagedbyfirstdredg
ingandthenperiodicallyapplyingaherbicideAlgi
cidesmayserveasaneffectivecontrolforcertainnui
sancespeciesbuttheirusemustberestrictedwhere
fishareestablishedManyseriousinfestationsdevelop
fromartificialdrainagewayswhichfrequentlysupport
considerablevegetativegrowth

Environmentalmodificationswhichtendtoestab
lishincreasedbioticdiversityincreeksandlakesare
toberecommendedwhereaswasteswhichrapidlyac
celerateeutrophicationindrainagewaysandlakesare
tobediscouraged

SUMMARY

ThemembersofthesubfamilyChironominaeare
consideredtobethemostpestiferousdueprincipally
totheirprevalenceandwidespreadoccurrenceCrico
topusnsp13andSmittiaspnearaterrimaarethe
onlytwoOrthocladiinaeconsideredpestiferouswithin
theareasurveyed

Theseasonalpatternislargelydeterminedbythe
developmentoftheecologicalconditionsinthelarval
habitatThereforethenumberofgenerationsand
populationdensityforaspeciesappearstobepri
marilyaproductoftheenvironmentModerateorex
cessivepollutionwasfrequentlycorrelatedwithre
ducedbiologicaldiversityandheavyadultmidgein
festations

ChemicalcontrolbygranularBaytex01and02lb
peracreprovidedfairlyeffectivereductionofTendipes
larvaeinimpoundedandslowlymovingwaterswith
noharmtomosquitofishGambusiaminisGranular
dieldrinshowedpromisingcontrolinslowlymoving
waterswithlittleharmtoGambusiaandaquaticin
vertebratesat05lbperacre

Artificialdrainagewaystendtoproducegreater
midgeinfestationsthandonaturaldrainagecreeks

Somemodificationsoftheenvironmenttolimit
midgeproductionarepossibleIntegratedcontrolis
generallythemostdesirableapproachifmanagement
onacontinuingbasisisdesired
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SOMEPHYSICOCHEMICALFACTORS

INFLUENCINGTHEPERFORMANCE

OFNEWGRANULARMOSQUITO
LARVICIDES

MIRSMULLA

DepartmentofEntomologyUniversityofCalifornia
Riverside

Granularformulationsofinsecticidesarecomplex
systemsandtheireffectivenessininsectcontrolisde
terminedbyavarietyoffactorsandconditionsThe
physicalandchemicalpropertiesoftheingredients
makinguptheformulationinfluencetheeffectiveness
oftheformulationInadditionbiologicalandedaphic
conditionsunderwhichthematerialsaretobeused
alsoinfluencethefinalperformanceoftheformulation

Someoftheadvantagesofgranularinsecticidesover
spraysasemployedforthecontrolofinsectsofpublic
healthimportancebreedinginsoilorwaterareenum
eratedbelow

1PenetrationofPlantCoverGranularparticles
appliedbyaircraftformosquitolarvalcontrolforex
amplepenetratetheplantcanopyanddeliverthe
toxicdosetothewatersupportinglarvalpopulation
Basedontheactualtoxicantappliedover90ofthe
dosagereachesthebreedingsourceBycontrastspray
dropletsareinterceptedbyplantcoverandusually
lessthan20ofthedosagedependingonthetype
ofcoverreachesthewaterunderneathMullaetal
1963

2NoResiduesonCropsSincegranularparticles
passthroughtheplantcanopyanddonotclingto
plantfoliagetheyleaveverylittleornotoxicresidues
inoronforageorfoodcropsInitialresiduesinal
falfahayweredeterminedforparathionandBaytex
appliedattherateof01lbacrebothasgranulesand
spraysThegranularformulationsresultedinnosig
nificantinitialresidueswhilethespraysresultedin
residuesabovethetolerancelevelMullaetal1963
Basedonthepenetrationqualitiesofgranulesand
spraysthistrendofresiduesistobeexpectedGranu



larformulationsmayresultinsomelowlevelresidues
onplantscoveredwithdewThisproblemhowever
maybeovercomebymakingtheapplicationsatatime
whendewonplantsisataminimum
3NoDriftIna1530meshsizegranularformu

lationmostoftheparticleshaveadiameterof10to
25mmTheseparticlesdonotreduceinsizeafter
beingdischargedfromtheaircraftBycontrastspray
dropletsreduceinsizeafterdischargeduetoevapora
tionoftheliquidorbreakdownoflargerparticlesinto
smalleronesItisthesmallerparticleswhichremain
suspendedintheairandarethussweptawayfrom
thesiteofapplicationresultingindriftoveragricul
turalrecreationalandresidentialestablishmentsGran
ularparticlesbeingmuchheavierthanspraydroplets
donotremainsuspendedintheair

Inastudyoftheresiduesanddepositsofgranular
andsprayparathionandBaytexapproximately40
ofthespraywasnotaccountedforatthesiteofap
plicationMullaetal1963Itisassumedthatthis
dosagewasdepositedsomewhereelseOntheother
handalmostthetotaldosageadministeredingranu
larformwasaccountedforatthesiteofapplication
Mullaetal1963

4SafetytoBeesandOtherBeneficialInsectsBy
theverynatureofresiduesincurredonplantsbythe
applicationofsprayslossofbeesandnaturalenemies
ofplantpestsistobeexpectedThislossisgreatly
minimizedwhengranularinsecticidesaresubstituted
forspraysintreatingmosquitobreedingsourceslo
catedinagriculturalfields AndersonandAtkins
1962Lossofbeesandbeneficialinsectsduetocon
tactandvaporinspraytreatedareasisalsoconsider
ableSuchlossingranulartreatedfieldswasfoundto
beinsignificant

5SafetytoApplicatorsMostofthehazardsaris
ingfromtheuseoftoxicmaterialsoccurduringstor
agemixingorapplicationofthesetoxicagentsLiquid
formsareaccidentallyswallowedspilledorinhaled
thusposingapotentialhazardtoapplicatorsand
othersgranularmaterialsaredryandinadiluteform
Theirconcentrationrangesfrom1to10whileliquid
concentratesrangefrom25to80 Duetotheoilcon

tenttheliquidformulationsarereadilyabsorbed
throughtheskin

Liquidconcentrateshavetobedilutedforapplica
tionandthisprocedureattimesmaycreateconditions
conducivetoaccidentalpoisoningGranularmaterials
ontheotherhandareinthefinalformandcanbe
easilytransferredfromcontainerstoaircrafthoppers

6SpeedandEconomyofApplicationSincegranu
larformulationsrequirenomixinganddilutingthey
aremorerapidlyappliedthanspraysNosprayers
nozzleshosespumpsorothercumbersomeequipment
arenecessaryfordispersalofgranularformulations
Aconsiderationoftheoverallapplicationcostbysome
mosquitoabatementagenciesinCaliforniaplaces
granularmaterialsonanequalbasiswithspraysCost
perunittoxicantformulatedasgranulesishigherthan
theliquidformulationsbutthedifferenceincostof
applicationmakesupforthedifferenceincostofthe
toxicantFurtheranalysisofthecomparisonofcostof
treatmentwithspraysorgranulesisnecessary

7RegulatedRateofReleaseTherateofrelease
ofatoxicantfromagranularparticlecanbereadily
controlledThistechniquehassomeexcellentpossi
bilitiesinlonglastingcontrolofmosquitolarvaein
prehatchaswellasposthatchtreatmentsThisprom
isingapproachiscurrentlyunderstudy

Althoughgranularmaterialsoffernumerousadvan
tagesoverspraysformosquitolarvalcontroltheynev
erthelesshavesomespecificdisadvantagesTheinitial
highcostperunittoxicantdiscouragesonefromusing
granulesHoweverasstatedpreviouslythiscostdif
ferencecanbeabsorbedbyspeedofapplicationand
byavoidingtearandwearofequipmentinsprayap
plicationSincegranulesleavelittleornoresidueson
vegetationandsurfacestheynaturallydonotactas
adulticidalagents

Themostobviousdisadvantageorweaknessof
granularmosquitolarvicidesistheslowreleaseor
availabilityoftoxicantsfromthegranularparticles
Formosquitolarvalcontrolgenerallyrapidreleaseof
toxicantsisessentialInordertoobtainthisendresult

itisimperativethatoneknowtheunderlyingfactors
influencingtheperformanceofsuchformulationsAl
thoughbiologicalenvironmentalandphysicochemi
calfactorsareinvolvedourstudieshavebeenpri
marilyconcernedwiththelatter

METHODSANDMATERIALS

Basicallygranularformulationsarepreparedby
impregnatingcarrierparticleswithatoxicantsolution
orcoatingtoxicantpowderontoaninertcoreOther
additivesmaybeincorporatedforvariousreasons
Eachingredientthatgoesintotheformulationun
doubtedlyinfluencestheultimateperformanceThe
variousformulationswerepreparedinthelaboratory
inthesamemannerasdescribedelsewhereMullaand
Axelrod19601962Thetestswerealsoconducted
inthepreviouslyestablishedmannerusingmosquito
larvaeasbioassayorganisms

CARRIERS

Inertcarriersplayanimportantroleintheperform
anceofgranularinsecticidesAcarriersuitableforone
toxicantmaynotbeasuitableoneforanotherSta
bilityandcompatibilityfactorshavetobeconsidered
foreachmaterialOtherphysicalcharacteristicssuch
asbulkdensityflowabilityshapeofparticlesand
hardnessdeserveconsideration

Agoodnumberofthenonmetallicmineralcarriers
suchasattapulgitemontmorilloniteFrianitesericite
vermiculiteanddiatomitewerefoundsatisfactory
MullaandAxelrod1962Calciumcarbonatetalc
andpyrophyllitedidnotprovepromisinginparathion
formulationsCorncobgritalsoprovedeffectiveThe
carriersalsodeterminethepatternofdistributionand
coverageofgranularmaterialsappliedbyaircraftAn
importantconsiderationintheselectionandapplica
tionofagranularcarrieristheparticlesizeAnin
verserelationshipexistsbetweenthemagnitudeof
releaseofparathionandtheparticlesizeofattapulgite
montmorillonitecalcitesericiteFrianiteandcorncob
granulesFinerparticlematerialsalthoughmoreef
ficientarenotsuitableforaircraftapplicationformos
quitocontrolinoradjacenttoagriculturalandresi
dentialareasPenetrationofplantcoverbythese
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particlesispoorCarriersofthistypecreatedriftand
toxicresidueproblemsintheseareasThe1530mesh
materialsarethemostdesirableformosquitocontrol
inCaliforniaCarrierswithparticlesinthisrangehave
goodphysicalcharacteristicsforpenetratingplant
canopyandyieldinggoodcoverageandparticledis
tributionParticleslargerthan1530arelikelyto

TABLE1Releaseofexperimentalorganophosphatesintowater
fromgranularcorncobformulations

Toxicant

Methylparathion

Sumithion

SD7438

SD7587

SD7554

G30494

Surfactant

Sponto80

Sponto217
NX80

NX100

NX150

NX2

NS29

NS30

FX100

RAD1100

RAD1110

Tallex120

Tallex150

FR77

FR79

FR62

FR47

RCC50

D40

CX40

Control

RetzloffChemicalCompanyHoustonTexas
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Avg releaseafterindicatedintervalshrs

8 24 48 72

100 100 98 100

100 100 100 100

27 47 61

100 100 100 100

100 100 100 100

56 67 86 80

Chemicaldescription

yieldtooslowareleasepoorcoverageofthetreated
breedingsourcesandspottydistributionTherela
tionshipbetweenparticlesizetoxicantconcentration
rateofapplicationandequipmentontheonehand
andadequateandpropercoverageontheothershould
beconsideredpriortotheselectionofagranularcar
rier

Carrier

ALVM

ARVM

Celite

VolClayKWK

Corncob

PikesPeakClay

PolyoxyethylenesorbitalTalloilester

Alkylarylpolyetheralcoholsandspecialsulfonates

Nonylphenoxypolyethyleneoxyethanol
Nonylphenoxypolyethyleneoxyethanol

Nonylphenoxypolyethyleneoxyethanol
Polyoxyethylenephenolicresin

Ethoxylatedaliphaticalcohol

Ethoxylatedaliphaticalcohol

Dinonylphenoxypolyethyleneoxyethanol
Ethyleneoxidecondensationproductofamines
Ethyleneoxidecondensationproductofamines
Polyoxyethyleneether

Polyoxyethyleneether
Aminesaltofsulfonicacid

Aminesaltofsulfonicacid

Sodiumsaltofsulfonicacid

Alkylbenzylquarternaries

Alkyarylpoyloxyethyleneglycolsandfattyacids
Polyalkyleneglycolether

Polyoxyethylenelaurylether
Nosurfactant

TABLE2ReleaseofSumithionfrom
granulesintowaterusingdifferentcarriers

128

178

225

230

240

176

228

232

185

185

182

116

131

201

215

205

194

203

188

185

Percentreleaseatindicated
intervalshrs

24 48 72

75 86 84

85 81 77

94 83 80

67 81 88

75 85 90

76 84 78

Toxicantconcentration1 carriercorncobgrit3060Sol Theformulationscontained1SumithionAcetoneat10
ventacetoneReleasedeterminedat85FLarvaeexposed usedassolventGranulesaddedat2ppmtoxicanttoone
at7580FAddedat1ppmtoonegallonofwaterina gallonofwaterinaglassjarReleasedeterminedat85F
glassjar Larvaeexposedat7580FCarriers3060meshinsize

TABLE3Theroleofsurfactantsintheperformanceof1granularformulationsofBaytexasevaluatedagainstlarvaeofCulex
pipiensquinquefasciatus

Percentreleaseafterhours
Waterno 24 48 72

30

18

28

32

67

17

28

29

0

0 20

27 96

55 60

0 17

26 43

30 100

6 58

0 17

26 65

0 47

17 18

40 80

54 58

29 33

29 37

57 62

87 89

22 35

48 67

64 75

0 27

27

17

77

32

65

78

83

47

75

67

30

88

Theformulationswerepreparedbyimpregnatingacetonesolutionsofthetoxicantandsurfactantonto3060attapulgitegran
ulesThesurfactantcomprised5ofthefinishedformulation



Thereleaseof6newmosquitolarvicidesintowater
from3060corncobgritgranuleswasstudiedMethyl
parathionSumithionSD7587andSD7554released
rapidlywhileSD7438andG30494werereleased
slowly Table1 Thisslowreleaseispossiblya
characteristicofthecompoundandpossiblyaresult
ofthecarrier

TheoverallpatternofreleaseofSumithionfrom6
typesofcarrierswasessentiallythesame Table2

TABLE4ReleaseofBaytexfromgranulesintowaterusingdifferentsurfactants

Surfactant

FX220

D50

Tallex80

FR58

NS139

Toxicant

Methylparathion

Sumithion

SD7438 Sponto60
NS176

G30494 Sponto60
NS176
NS2

SD7587 Sponto60
NS176
NS2

SD7554

Chemicaldescription

Dinonylphenoxypolyethyleneoxyethanol

Polyalkyleneglycolether

Polyoxyethyleneether

Alkylbenzylquarternaries

Polyoxyethylenethioether

1Baytexon3060ALVMattapulgitegranulesAcetoneat10usedassolventSurfactantsaddedataconcentrationof5
duringimpregnationGranulesaddedat2ppmtoxicantinagallonofwaterinaglassjarReleasedeterminedat85Fand
thelarvaeexposedat7580F

RetzloffChemicalCompanyHoustonTexas

TABLE5Releaseof6differentnewmosquitolarvicidesfrom
granulesintowaterusing3differentsurfactants

Avg releaseatindicatedintervalshrs

Surfactantb
Sponto60
NS176
NS2

Sponto60
NS176
NS2

Sponto60
NS176
NS2

8 24
100

37 100
100 100

100
59 80

100 100

67
32 28

87
0 73

84 100

100
0 82

84 100

100
73 87
94 100

48

100
65

100

100
74

100

50 0
38 25

76
65
65

100
64
85

100
73

100

72
100
63

100

100

74
100

73
59
56

100
64
56

100
80

100

Toxicants1 surfactants5 carriercorncob3060Solvent
acetoneReleasedeterminedat85FLarvaeexposedat
7580FGranulesaddedat1ppmtoxicantinonegallon
waterSurfactantaddedat5concentrationduringimpregna
tion

Sponto60PolyoxyethylenesorbitoltalloilesterwaterNo
128

NS176PolyoxyethylenephenolicresinwaterNo217

NS2PolyoxyethylenephenolicresinwaterNo176

SURFACTANTS

Theroleofalargenumberofsurfactantshasbeen
investigatedintheperformanceofgranularformula
tionsofBaytexandothermosquitolarvicidesThe
resulthasinvariablybeenthatofdepressingthemag
nitudeandrateofreleaseintowaterMulla1962
andTable3

FromTable3itisevidentthatthereisanoverall

relationshipbetweenthewaternumberofasurfac

Percentreleaseatindicated
intervalshrs

Waterno 24 48 72

235 67 90 96

208 70 93 100

100 86 76 68

134 72 85 56

194 64 83 83

72 100 100

tantanditsroleintheefficiencyoftheformulation
Inmostcasesasthewaternumberinaseriesof
surfactantsincreasedtherewasacorrespondingin
creaseinthereleaseofBaytexfromtheformulation
containingthesurfactant

Theincorporationofothersurfactantsintothegran
ularformulationsofBaytexusing3060ALVMat
tapulgitegranulesdidnotinanyoverallspeedierre
leasethaninthecontrol Table4Thosematerials
havinghigherwatersolubilityordispersibilityhigher
waternumberyieldedbetterreleasethanthosema
terialshavinglowerwaternumber

Sixnewermosquitolarvicideswereformulatedon
3060corncobgranulesusingacetoneassolventfor
impregnationThreesurfactantswerealsoincorporated
intheformulationsofeachmaterialItisevidentthat
materialNS176resultedinlowerreleaseofeachtoxi

cantthanSponto60andNS2 Table5Although
NS176andNS2belongtothesamecategoryofcom
poundstheformercompounddepressedtherelease
ofallsixmaterialsItisimportanttonotethatthe
waternumberofNS176ishigherthanthatofNS2
Asseenwiththeothergroupsofsurfactantscom
poundswithhigherwaternumbershouldhaveresulted
inrapidreleasebutapparentlythisphysicalcharac
teristicdoesnotactindependentofotherfactors

Therelationshipofdosageofactiveingredientap
pliedtowaterasgranuleswasstudiedFivesurface
activeagentswereaddedto10Baytexformulations
on3060ALVMattapulgitegranulesThegranules
wereappliedatratestogive0510and20ppm
activetoxicantdosagesinthetreatedwater
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TABLE6ReleaseofBaytexfromgranulesintowaterusing
varioustoxicantdosagesanddifferenttypesofsurfactants

releaseatindicatedintervals
24hr 48hr 72hrSurfactant Waterno

NS2

CX40

NX80

Sponto60
NS176

Avg release

NS2

CX40

NX80

Sponto60
NS176

Avg release

NS2

CX40
NX80

Sponto60
NS176

Avg release

176

185

225

126

217

Dosage05ppminjar
99

84

73

77

71

71

176

185

225

126

217

86

89

84

85

71

95

74

72

82

78

89

81

85 79 79

Dosoge10ppminjar
176 82 93 69

135 77 62 70

225 67 61 77

126 78 62 68

217 71 58 69

73 57 59

75 65 89

Dosage20ppminjar
61 63 83

81 63 81

83 65 78

74 60 71

74 56 84

87 65 71

70 62 75

OnepercentBaytexon3060ALVMattapulgitegranules
Acetoneat10usedassolventSurfactantsaddedat5 Re

leasedeterminedat85FLarvaeexposedat7580FThe
formulationswereagedfor4months

bChemistryincludedinTables35

Theoverallreleasefromformulationsofthefive
surfactantswasessentiallythesameandnotmarkedly
differentfromthecontrolsTable6Howeveritcan
benoticedthataveragereleaseforthe05ppmwas
higherthanthereleaseatthe10and20ppmThe
differencesbetweenthereleasesatthethreeconcen
trationsmaynotbesignificantbutanobvioustrend
isapparent

Itcanbeconcludedthatthestudiesthusfarcon
ductedindicateanegativerelationshipbetweenthe
useofsurfaceactiveagentmaterialsandthespeedof
releaseoftoxicantsfromthegranulesInfewcases
thereleasefromformulationswithandwithoutsur
faceagentsappearstobethesameWateraffinity
solubilityordispersibilitymaybecorrelatedwiththe
magnitudeofreleaseforsomeofthesurfaceactive
agentsbutnotforothersWatersolubilityofthetoxi
cantitselfhoweverhasanimportantbearingonthe
magnitudeofreleaseoftoxicantsfromgranularparti
clesintowater

Althoughsurfactantsmaynotbereadilyusedto
enhancethemagnitudeofreleaseoftoxicantsitap
pearsthattheymighthaveaplaceinthedevelopment
anduseofformulationshavingstabilityandlongevity
requirementsFurtherstudiesalongtheselinesarein
progress
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THESPOKENWORD

GILBERTTRITCHEY

ToastmastersInternationalSantaBarbara
DirectorTitleInsuranceandTrustCompany

SantaBarbara

Apparentlythisislikemostconferencesthecrowd
isalittlethinnedoutduetotheearlyhourWhenDr
Murrayfirstinvitedmetoappearonyourprogramhe
saidCouldyoubehereandspeakat830inthe
morning IsaidYoumean830intheeveningdont
you NohesaidImean830inthemorning
WellyouknowIdontgetthecobwebsoutuntilat
leastnoonInanyeventthisisnotanewexperience
sinceinthecourseofmyworkIhavebeenattending
conventionsformanyyearsMycompanysendsmeto
asmanyassixorsevenconventionseachyearandyou
knowIhavejustaboutconcludedthatIamgoingto
stopgoingtheyaretooroughIcanttakethem

NowIdontknowwhyyourorganizationwould
pickSantaBarbaraasameetingplaceWedonthave
anymosquitoeshereWedohaveanudistcolonyover
nearMontecitojustamileorsofromhereIthasbeen
saidthatoneofthemosquitoesfromGoletablewover
toMontecitoonedayandlandedrightinthemiddleof
thatnudistcolonyandwassheconfusedSheknew
whattodobutshedidntknowwheretostart

NowtosettherecordstraightIamaToastmaster
andmanypeoplethinkthataToastmasterisafinished
speakerThisisnottrueTheonlyreasonIamaToast
masteristhatIamintheprocessoflearningItisina
senselikebeingastudentinschoolIfIwereapolished
speakerafinishedspeakerIwouldntbeinToast
mastersIammentioningthissoyouwillnotmis
understandtheword

Nowletsgetintothesubjectwearetodiscusstoday
thespokenwordanditsimportanceFromthetime
ofthecavemanwhoprobablyutteredafewungram
maticalgruntstomakehisthoughtsknownuntiltoday
thespokenwordhasbeenmansmostimportantmeans
ofcommunicationItisestimatedthatmorethanthree
fourthsofallofourcommunicationstodayareaccom
plishedthroughthespokenwordAscriptfoundinan
EgyptiantombcontainedthismaximMakethyselfa
craftsmaninspeechfortherebythoushaltgainthe
upperhandRememberthatgentlemenItisjustas

FIFTHSESSION

WEDNESDAYJANUARY30830AM

JDWILLISPresiding

goodamaximandappliesaswelltodayasitdid3000
yearsago

WhatmakesthespokenwordsoallpowerfulThe
lackofunderstandingresultingfrompoorcommunica
tionsbetweenpersonshascausedwarsandhaslost
battlesithasbrokenbeautifulromancesmarriages
andfriendshipsThatiswhytheoraldiscourseor
persontopersoncommunicationisoftensoextremely
importantTheuseandtheimportanceofthespoken
wordhasbeenknownandvaluedthroughtheages
muchasitistodayWecanforexamplegoback2500
yearstotheeraofPericlesofAthensPericleswasa
scholaraphilosopherastatesmanandaboveallhe
wasanoratorwithoutcomparisonHewasoneofthe
firstgreatmenofhistorytorealizethatthespoken
wordwasgreaterthantheswordandhestoppedmany
battlesbyoutwittinghisenemieswithwordsrather
thanswordsHealsostoppedinternaluprisingsbythe
useofwellchosensincerewordsWhenhispopulace
wantedlowertaxesandmorefoodtheywouldgather
infrontofthecapitolbuildingwithsticksandstones
Pericleswouldthenmakehisappearanceonthebal
conyandafteranhourorsotheangrycrowdwould
bedispersedwithoutastonebeingthrownHecould
havecalleduponforcebutfoundhecouldutilizehis
powerofspeechevenmoreeffectively

Some500yearslateramanbythenameofCaesar
cameonthesceneinRomeandhewasalsoknownfor
hiseloquenceHewasalsosmartHehadshortcomings
buthesurroundedhimselfwithstrongmensomeof
whomcouldspeakevenbetterthanheWhileCaesar
wasthemasterminditwasMarkAnthonywhobe
cameknownasthegreatspeakerandthegreatleader
Infactitwasthroughhiseloquencethathesold
Cleopatraabillofgoods

Andsothroughhistorymenachievedgreatness
throughthespokenwordIthinkofLincolnand
ChurchillandFranklinRooseveltMuchofLincolns
reputationforspeakingoutsideofhisdebateswith
Douglasisidentifiedthroughhisbriefbutpowerful
GettysburgAddressHadhewrittenabookwewould
dowelltorememberthetitleNordoweassociate
ChurchillsgreatnesswiththebookshewroteItwas
inhisspeechesthatwefindthefamousquotations
thateveryoneknowsandrecognizesAsforourpresent
Presidentitappearsunlikelythathewillwinanycups
inoratoryalthoughheseemstohavetalkedhisway
intotheWhiteHouseButhedoeshaveadistinctive
styleofspeakingHisspeecheshavebeenmoreso
identifiedwithauniquestyleofpresentationrather
thantheircontentAfellowbythenameofVaughn
MeaderputanimitationofthePresidentsvoiceinwax
andtherecordshavegoneintosomefourmillion
AmericanhomesThusthePresidentmaygodownin
historyasagreatspeakeronthebasisofVaughn

99



MeadersperformanceAnddidyouknowthatMead
ersimitationsaremakinghimmoremoneythanifhe
werePresidentIncidentallysinceIunderstandthere
arenotverymanyDemocratshereIcantellthisYou
knowthereisamovementonfoottochangethename
ofWashingtonDCTheywanttocallitFatherJoes
Boystown

Regardlessoftheworkthatyouaredoingyouare
calleduponeverydaytosellsomebodysomethingIf
youarenotsellingyourselftoyourbossyouareselling
yourselftoyourfellowworkmenFromthelooksof
thisaudienceyoudidadarngoodjobofsellingyour
wivesonnotcomingtothisconferencebecauseitsall
workandtheywouldnthaveanyfunanywaySoI
knowtherearealotofgoodsalesmenhereUndoubt
edlyyouarecalledupontostandupbeforecitycoun
cilsandcountyboardsofsupervisorsandsellthemon
mosquitoabatementandtheimportanceofsupporting
yourprogramsYoucantjustsendthemaletterThat
mayendupintheroundfilealongsidetheirdesk
Oftenyouhavetogetrightupinfrontofpeopleand
sellthemonanideaandthismustbedonewith
sinceritysimplicityandconvictionIfyouhavean
importantjobtododonttrytodoitwithaletterget
thereandtalkfaceiofacetothepeopleyouaretrying
toinfluence

Itisfrequentlytheproperuseofthespokenword
thatresultsinprofessionaladvancementaswellas
supportforyourprogramsManyofyouareprobably
effectivespeakerssomeofyouarenodoubtexcellent
speakersForthoseofyouwhomightbeinterestedin
improvingyourspeakingthereisanorganization
designedforthatpurposeanditiscalledToastmasters
InternationalThisorganizationwasfoundedin1924
byRalphSmedleynowDrRalphSmedleyItwas
designedprimarilytohelpthosewhowishtohelp
themselvestowardthinkingbetterandspeakingbetter
ontheirfeetManualsforspeechtrainingweredevel
opedwhichweresogoodthatveryfewchangeshave
beenmadeinthatprogramsince1924Toastmasters
wasclassifiedbytheUSGovernmentasanonprofit
educationalorganizationIdontbelievethatanyof
youhereliveinatownsosmallthatthereisnota
Toastmastercharterinthattownoroneverynearby
Therearemorethan3500chartersthroughoutthe
worldOurmaterialsaretranslatedintomanyforeign
languagessothatthereisnotafreecountryinthe
worldthatdoesnothaveactiveToastmastersclubs

ItisawellplannedcourseofselfinstructionWesay
selfinstructionbecauseyouhavetowantlityourself
Itisdesignednotasashortcoursebutforalonger
periodoftimethantheaveragecollegecourseThere
arealsoseveralnationallyknownandquiteexpensive
specialcoursesinpublicspeakingSomeclaimthatin
sixweeksoreightweekstheywillmakeapublic
speakeroutofyouthatwouldputBryantoshamebut
thereisnosuchthinggentlemenTherearenoshort
cutsinlearningpublicspeakingThatiswhyIhave
beenassociatedwithToastmastersforseveralyears
andIexpecttobewiththeorganizationawhilelonger

Ifyoufeelyoucouldbenefitfromthiskindofex
perienceyoushouldnthavetolookveryfarbeforeyou
willfindamongyourfriendssomeonewhoisamember
ofToastmastersIfyoudofeelfreetosayBillyou
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areamemberofToastmasterswhydontyoutakeme
toameetingIjustwanttoseewhatgoesonthere
Hewillbehappyandflatteredtotakeyouandintro
duceyouashisguestYouwillnotbeaskedtospeak
Youwillhaveanopportunitytoobserveandatthe
endyoumaybeinvitedtosayafewwordsYoumay
declinewithoutanycauseforembarrassmentVisitors
areusuallytherejusttoobserveandtodetermine
whethertheymightbenefitfromthiskindofexperi
enceAclubusuallyhasabout30membersIthink
thenationalorganizationsayswecanhavealimitof
40butmostclubsarelimitedto30sothateachperson
hasagreateropportunitytotakepartinthemeetings
Withamembershipof30itisestimatedthatanaver
ageof22willattendameeting

NowyoumaybethinkingWhatwillToastmasters
doforme Thisisaveryreasonablequestionwhich
IshouldtrytoanswerParticipationinToastmasters
willaidyouinmasteringtheartofeffectivespeaking
IsaidaidYouwillbehelpedinthedirectionof
makingapoisedselfassuredappearancebeforeany
audienceThisexperienceshouldprepareyoufor
chairmanshipresponsibilitiesandothertypesoflead
ershiprolesingroupsofallkindsItshouldincrease
yourqualificationsforbusinessandcivicrecognition
anditwillcertainlyprovideanenjoyablefellowship
andaforumforstimulatingexchangeofideasand
thoughts

YoumaybewonderingWhatisallthisgoingto
cost WellIwilltellyougentlemenitspennies
TheinitiationfeeinjoiningToastmastersasIrecall
isinthevicinityof750someclubsareaslowas
500Dueswillprobablybeabout1500ayearIf
youhaveonemeetingaweekwith52weeksinayear
itwouldamounttolessthan300ameetingInany
eventcostwillnotstandinthewayofyourjoining
Toastmasters

Ifyoudecidetojoinyouwillfindthatyourcourse
ofinstructionhasbeenwellplannedforyouYouwill
receiveabasictrainingmanualwhichincludes12
speechesItstartswiththeIceBreakerwhich
amountstoashortautobiographyAsafirstspeech
thisistheeasiestoneforyoutomakeYoushouldbe
abletogetupandtalkforsevenminutesaboutyour
selfIwasborninOshkoshandraisedinAzusa

andondowntothepresentwithageneralaccountof
youractiviitesandinterestAlltalksaretimedand
youaresupposedtodothisfirstoneinsevenminutes
howevernooneisevercutoffinhisinitialspeechand
somehavegoneaslongas20minutes

ThesecondspeechisBeinEarnestTheoutline
tellsyouhowtomakethatspeechhowtocomposeit
howtoorganizeitandhowtodeliveritThisproce
durefollowsforthemostpartthroughthe12speeches
includedinthepreliminarymanual

Duringeachspeechyouareassignedanevaluator
theyarecalledcriticsIprefertocallthemevalua
torsUsuallytheevaluatorisanoldermemberinterms
ofexperienceandknowshowtoprovidehelpful
criticismforthebeginnersothatthenexttimeyou
speakyouwilltrytoeliminatesomeofthemoreobvi
ousmistakesyoumadethefirsttimeSoitgoesthrough
these12basictrainingspeeches

AfterthatifyouarestillinterestedinToastmasters



wehaveaprogrambeyondbasictrainingThiscalls
foralittlebiggerbookinfactonewith20speeches
Itmayrequireatwotothreeyearprogramtoget
throughthismanualOfcoursewhenyougetbeyond
basictrainingyourcriticismismoresevereandsome
timestheyreallylayitonwhenyougetintothesecond
bookButifyoujustgothroughthepreliminarybook
andalthoughyoumayalreadybeclassifiedasanexcel
lentsneakerIamsureyouwilllearnsomethingfrom
ToastmastersItisalsotheexperience youreceivefrom
listeningtotheothermembersthenewideasex
changedateachmeetingandasIsayateachmeeting
youhaveanopportunitytoparticipateactivelyYou
maybeanevaluatorortoastmasteroftheeveningor
youmayjustbetheahcounterYeswehaveanah
counterateachmeetingThatsthefellowwhokeeps
therecordofhowmanytimesthespeakersaysah
IhappentobethechampioninmyclubImdoing
betterIusedtoscore30ahsinasevenminute
speechandnowIhaveitdowntoaround20Ihope
inthenextfiveyearsImaybeabletoeliminateall
ahs

Wealsohaveatimerandtimingisveryimportant
Theaveragemeetinglaststwohoursnottwohours
andahalforanhourandthreequartersWestarton
timeendontimeandeachpartofthemeetingis
timedandIdohaveatimelimitheretooandasIsee
itsdrawingtoacloseTobeagoodToastmasterI
shouldcloseontimeandindoingsoIamremindedof
theelderlypreacherwhoeachSundaymorningmade
thislittlesilentprayertohimselfbeforehestartedhis
sermonOhLordfillmymouthwithworthwhilestuff
andnudgemewhenIvesaidenoughIjustfeltthe
nudge

TECHNIQUESONACHIEVINGPROGRAM
OBJECTIVESTHEWRITTENWORD

JAMESGREGG
DirectorofStudentPublications

UniversityofCaliforniaSantaBarbara

InkeepingwiththethemeofyourconferenceIpro
posetotalkabitaboutsomespecificsofwritingpar
ticularlyaboutthekindsofnewsreleaseswhichmos
quitoabatementdistrictsmightbepreparingMostof
youIthinkareassociatedwithrathersmallorganiza
tionsasfarasgovernmentalagenciesgoandobviously
youdonthaveahighpricedpublicinformationdirec
torineachofficebutyouprobablydohaveasharp
andIhopegoodlookingsecretarywhomightbeable
toservethispurposeprovidedyoucangiveherthe
necessarybasicinformation

Thepreparationofreleasesfornewspapersneednot
beadifficultundertakingItdoesntrequiregreatskill
andyoudonthavetowearatrenchcoatinfactof
thewideknowledgethatmightberequiredofagood
newspapermanallyouneedtoknowareafewbasic
proceduresItisaverysimpleprocess

ThereareanumberoffactorsIshouldliketomen

tionwhichdeterminetheacceptabilityofmaterial
thatyoumightsendoutAmomentagoamemberof

thepanelspokeofreportsthatyoumightpreparefor
yourboardoftrusteesPerhapsyousendacopyof
thatreportdowntothelocalnewspaperofficeandde
pendinguponthekindofstaffandthekindofatti
tudethattheyhavetowardsuchthingsitmighthead
directlyforthewastebasketitmightresultinan
editorialprovidedtheeditorhasbeenbittenbytoo
manymosquitoesinthelastyearandhascometo
theconclusionthatyourarewastingthetaxpayers
moneyOntheotherhandifyousendouttimelyma
terialbythisImeaninformationonsomethingsig
nificantwhichisgoingtohappenwithinthenextweek
ortendaysitmayalertanewspapertocoversome
districtactivityMaterialonsomethingthathasjust
happenedthathappenedyesterdayortodayisaptto
capturetheirinterestbutnotsomethingthathap
penedaweekago
IlearnedagreatlessonwhenIwasastudentat

ChicoStateIwasdoingsomepublicityworkabout
theHomecomingQueenagirlfromOrlandsoI
hadpreparedalittlenewsreleasethatCarolForbes
hadbeencrownedonthepreviousSaturdaynight
NowtheOrlandpapersatthattimewerepublished
onTuesdaysandThursdayssoIfiguredthatMonday
morningwouldbeplentyoftimetogetanewsrelease
overtotheOrlandweeklyaboutthisgirlhavingbeen
namedkickoffqueenThestorydidntrunThepic
turedidwithonlyabriefcaptionbeneathitButit
camebacktomewithacrypticnotefromoneofthe
editorsItsaidMyfatherwasanoldtimenewsman
andhetaughtmesomethingyoutooneedtolearn
aboutnewspaperingThereisonlyonethingthat
smellsworsethandeadfishandthatisoldnews
SincethenIhavealwaystriedtogetstoriesoutin
advanceparticularlywhentheyweregoingtoOrland

Anotherfactortobeconsideredalongwithtimeli
nessishumaninterestThisshouldbeanaturalfor
youpeoplebecauseofthefactthatyouaredealing
withmosquitoesInoticedthearticleintheSanta
BarbaraNewsPressgivingaratherfeaturizedcover
ageofsomeresearchmaterialpresentedbyyourgroup
onMondayItseemstomethatyouractivitieslend
themselvesverywelltohumanintereststoriesSome
timeshoweveryoumayfindthatyouarebeingmade
thebuttofajokeratherthanreceivingseriouscover
agehowevermyphilosophyisthatsolongasyour
workisbeingpublicizedaslongasitisnotderogatory
youprobablyarebetteroffthanyouwouldbewitha
silenttreatmentThereisIshouldthinkawideva
rietyofsubjectsthatadistrictmightpublicizeIwill
trytosuggestafewofthesefirstandthenmention
sometechniquesthatmightbeusedinactuallypre
paringreleasesonsomeofthesetopics

Itseemstomethateverytimeyouhireanewper
soninyourdistrictyoushouldputoutanewsrelease
a3or4paragraphreleaseaboutthepersonhisback
groundwhatkindofjobhewillbedoingforyour
districtwherehecomesfromhispreviousexperience
etcIfyouhavesomenewequipmentorareattempt
ingtousenewtechniquesinyourdistrictorifyou
areinitiatinganykindofresearchactivitytheseare
naturalsfornewsstoriesIfyouhavenewpoliciesthat
arebeingenunciatedbyyourboardthisshouldbe
substanceforastoryAnotherpossibilityispubliciz
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ingtrainingsessionsorattendanceatscientificconfer
encesItsemstomethateverydistrictshouldputout
areleaseaboutattendanceataconferencelikethis
withafewhardfactsaboutwhatyouaredoinghere
besideshavingagoodtimeThenaturaltaxpayerre
actionstoconventionsisAhahesoffona3daycon
ventionatmyexpenseagainSoinsuchareleasebe
suretomentioncertainhighlightsofthetechnical
programandwhattherepresentativesofyourpro
gramwillbecontributingtoorobtainingfromthe
meetingDontjustsayyouwenttoaconferenceat
theMiramarinSantaBarbaraStillanotherpossibility
istheannualreportAnnualreportsareverydeadly
documentsforthemostpartandareportergivensuch
adocumentandtoldtowriteastoryonitprobably
willnotbeasinspiredasperhapsyoumightmeif
youwerewritingastoryonyourownannualreport
Insteadofsendingthedocumentitselftothenewspa
peryoumightbettertrytorecastitintonewspaper
styleandsendoutareleaseonitThenifthenews
papergivesittoareporterforrewriteandhewants
additionalinformationhewillcallyouupandaskyou
aboutit

Actuallyoneoftheadvantagesofusinganewsre
leaseisthatyouprettywellcontrolwhatisgoingin
Wehaveheardalotaboutcensorshipofthenewsand
controlatthetopofthenewsfromWashington
Whatswrongwithamosquitoabatementdistrictcon
trollingthenewsActuallystudieshaveshownthat
about50ofthecontentofAmericannewspapersto
dayoriginatesfromhandoutsItisafrighteningthing
forthoseofusintheacademicworldtorealizethat

newspapersareabdicatingtheirresponsibilitiesto
thepointofbeingmerelypurveyorsofhandoutsfrom
allsortsofgovernmentagenciesprivatebusinessfirms
etcThepublicrelationsmaniskingWorkingnews
papermengripeaboutgettinghandoutsallthetime
Theyknowthatmostofthemarepressagentryor
whatwecallpuffs usuallypatsonthebackfora
particularorganizationButmanynewsroomsare
understaffedandpoorlystaffedandwillnotrewrite
thematerialyousendinnorwilltheyevenmakea
phonecallandaskyouformoreinformationThey
willrunitstraightprovideditfitsjournalisticstyleIf
itdoesnttheyprobablywontevenrewriteitthey
willthrowitinthewastebasketThisisonereason
whyitbehoovespeopleingovernmentwhoareinter
estedingoodpublicrelationstomasterafewbasic
techniquesthatareinvolvedinputtingoutasimple
onepagenewsrelease

Afewsuggestionsabouttheformatofthenews
releasewouldperhapsbeinorderAtthetopofthe
pageyoushouldputthenameofyouragencyyour
mailingaddressyourphonenumberandaboveallthe
personwhoeitherpreparedthereleaseorcangive
additionalinformationifareporterdecidestorewrite
oraddtothestoryhewillknowwhotocontactin
yourofficeAsforlengthofreleasesifyoucantsayin
250wordswhateveritisyouaretryingtoputacross
throughthenewspaperyouareprobablywastingyour
timeIshouldqualifythisbysayingthatthereare
somenewspapersthatwillprintanythingandsome
willruninterminablearticlesthatgoforeverInmost
communitiesnewspaperspaceisreallyatapremium
sotheimportantthingistobebriefThisusuallymeans
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a250wordmaximuman8Wx11typewrittenpage
doublespacedItgoeswithoutsayingthatitisharder
toputdownwhatyouwanttosayinashortspace
thanitisinalongspaceButinthecaseofanews
releaseIthinkdefinitelytheshorterthebetter

Asforthestyleofwritingthereareafewbasic
thingswecansayaboutthisIbelievethebestway
tolearnaboutwritingistobecomeacriticalreader
ofyourownnewspaperWhenyoupickupthepaper
lookatthewaythereporterhaswrittenthestoryand
youwillnoticeafewofthefollowingthingsaboutit
Firsttheopeningsenteinceortheleadinanews
storyisusuallynomorethan25wordsifwrittenbya
goodreporterYouareallfamiliarwiththebasic
WhoWhatWhenWhereWhyandHowwhich
usuallyarewrappedupintheopeningsentenceofa
newsstoryAlsonewsreleasesshouldbewrittenin
whatiscalledaninvertedpyramidstyleorupside
downstyleinwhichyousaythemostimportant
thingsfirstandyourparagraphsproceedveryshort
paragraphsindescendingorderofimportanceAllyou
havetodotoputittogetherisaskyourselfIfIcant
sayanythingmorethanIhavesaidinparagraphsone
andtwothenIllputthatmaterialinparagraphthree
andsoondownthelineThisisbecauseinanews

paperofficetheyallowwhatisknownasacutoff
testThisisonereasonwhypoorlywrittennewspieces
gointothewastebasketWhatisityouwantthepub
lictoknowTheanswershouldbeintheveryfirst
paragraphandpreferablywithinthefirstfivewords
ofyourleadsentenceThisiswhatisknownashook
ingthereaderIncidentallyyouhavetohookthe
newseditorfirstbecauseifhedoesntreadpastthe
firstsentenceofthatreleaseandtheimportantthing
thatyouaretryingtogetacrossiswaydownatthe
bottomofthepageyouhavelosthimNowthefact
ofthematteristhathemayschedulethatstorytogo
intothepapertomorrowbutwhenitreachestheshop
andisbeingputtogethertherejustmaynotberoom
enoughforallofthestoryTheyhavetocutpartof
itoffandtheexpertsintheprintshopdontknowhow
tocutstoriestheyknowhowtosettypethatsall
Theirinstructionsaretocutfromthebottomwhich
meansthattheyjusttakeoffthebottomtwoorthree
paragraphsorwhateverisnecessarytomakethatstory
fitwhateverspaceisavailableSoifyourstoryis
poorlywrittenandyouhaventfollowedthenews
papersstylethechancesofitsbeingusedarevery
slimunlessthenewspaperisgoingtorewriteiten
tirelyintoitsownstyle

FrequentparagraphingisimportantAparagraph
inanewsreleaseshouldnotcontainmorethantwo

orthreesentencesForgeteverythingyourEnglish
teacherevertoldyouaboutparagraphingOneofthe
biggesttroublesIhaveinteachingjouralismisthatmy
studentstendtogetAsinmyclassandflunkEnglish
ThisisntsayingthatjournalismispoorEnglishin
cidentallyitisnotItisadifferentEnglishitisa
differentstyleofwritingShortsimplesentencesare
theruleonesubjectinonesentenceForgetthecon
nectivesandstartanewsentenceeachtimeyoutake
upsomethingnewThisdoesnthavetocomeoutlike
aDickandJanereadereitherwhenyouarefinished
becauseyoursentencescanhavevarietyoflanguage
alongwithsimplicity



Ifyouhaveaphotographthathelpstellyourstory
senditalongorindicateonthereleasethatyouhave
photographsavailableIfthenewspapersendsouta
staffphotographercooperatewithhimHistimeis
worthmoneytothenewspaperandifheissentout
at230intheafternoondontmakehimwaitaround
until300Haveeverythingreadywhenheshowsup
ThiswayhewillcomebacknexttimeIfyoudont
thechancesarethatyouwillfindthelocalnewspaper
tellingyouthattheyareinterestedinthephotographs
ifyousupplythembutthattheywontsendtheir
photographersout

ThisleadsmetothefinalsubjectthatIwantedto
mentionthismorningthetechniquesofgettingalong
withnewspaperpersonnelTheyareanoddlotin
manywaysTheyareadepressedpeopletheyare
grosslyunderpaidaremisanthropicandseemtohate
theworldbyandlargeTheyareverycynicaland
ratherdistrustfulofpeoplewhoworkforthegovern
mentEightypercentofournewspapersareRepubli
canasofthemostrecentelectionsandtheytendto
beverywatchfulofthetaxpayersdollarSoyoumay
havesortofabarrieragainstyoutostartwithonthe
editorialsidethatisIfwecheckthepoliticalregistra
tionofworkingnewsmenwewillfindthatmostof
themareDemocrats

Thefirstthingtolearningettingthroughtoyour
newspaperiswhomtoseeintheofficeYoudonttake
inanewsreleaseabouthiringBessyJonesasasecre
taryandasktoseetheexecutiveeditorofthenews
paperItmaygotothesocietyeditororthecitydesk
maygetitYoumustlearnhowyourparticularnews
paperoperates

Anothertipistolearnwhentogointoanewspaper
officeInmostnewspaperofficesifyougoinbetween
1000amand100youaregoingtogetthebrushoff
becausethosearetherealrushhoursforputtingout
anewspaper100pmisusuallypresstimeandup
untilthentheofficeisabeehiveofactivityIfyou
comeinbefore1000orbetween100and200your
chancesarebetterJustfindoutwhatyourpapers
presstimeisanddeterminewhoarrivesearlyandwho
stayslateInmanycasesyoudonthavetogoinat
allIfyouprepareawellwrittenreleaseitwillprob
ablybereceivedjustaswellifyoumailitinDont
bepushyaboutyourreleasesdontsendoutarelease
andthengetonthepapersbackiftheydontrunit
immediatelyIfyoudotheywillfeelyouaretrying
todotheirjobTheyhavetoevaluatewhatnewsthey
haveforthedayandsometimestherejustwontbe
spaceenough

NeveraskforakillNeveraskanewspapermanto
withholdastoryorinformationshortperhapsofyour
ownneckandeventhentheymaynotlistenThey
havetheirownstandardsoneofwhichisnottosup
pressnewsItisabunchofoldwivestalesthatnews
menkillstoriesaboutadvertisingmenetcThereis
justenoughofthissortofthinggoingontogivea
littlecredencetoitbutitdoesnothappentoooften

Expecttohaveyourreleasesrewrittenanddontfeel
insultedifyourbeautifulworkofarthasbeenchanged
aroundsomewhatJustbegladthatitgetsinAnd
occasionallypatareporteronthebackInmany
areastheworkofyourdistrictmaybeveryimportant

particularlyagriculturalareasandtherewillbea
farmreporterwhowillcomearoundandseeyouquite
regularlyIfhewritesagoodstorylethimknowyou
appreciateit

Finallyifyouareinacompetitivesituationwhere
thereismorethanonepaperwithinyourdistrictdont
playfavoritesSendoutreleasestoallandspecifyre
leasetimeeg800amMondaysothateveryone
getsanevenbreak

Onelastcommentandthatisthattherearesome
aidsavailabletoyouAlittlepaperbackbookTodays
JournalismforTodaysHighSchoolsbyJWAgnew
canberecommendedItisdesignedforhighschool
studentsandthatiswhyIthinkitisexcellentforthe
uninitiatedIttellsexactlyhowthestoriesareputto
getherthefiveWsItisputoutbytheLWSinger
Companyandcosts200Inafewpagesittellsyou
hownewsstoriesarewrittenandwhileitistruethat

theyareallabouttheHiYetcallyouhavetodois
changethesubjectmatterandputyourreleasesto
getherinthesamewayAlsoyoumightbefortunate
enoughtobenearacampuswherejournalismcourses
aregivenMostnewspapermenwouldsaythatthe
worstpossiblewaytolearnaboutjournalismistotake
acourseandsometimesIhavetoagreewiththembut
ifthatavenueisoventoyoueveningschoolsora
universitycoursetheinvestmentof30hoursorso
maywellbeworthitintermsofpublicrelations
Thankyou

HOWTOCOMMUNICATEEFFECTIVELY

WITHPICTURES

WILBURIHOFF

CaliforniaStateDepartmentofPublicHealth
BureauofVectorControlBerkeley

AtthistimeIshouldliketoconsidersometechniques
forachievingprogramobjectivesThesetechniques
arerelatedtoimprovingourcommunications

CommunicationisimportantfortworeasonsFirst
ofallitisoneofthemostfundamentalprocessesof
humanlifeSecondlyitisoneofthemostvaluable
toolswehavetocreatehumanunderstandingand
abilityThereisprobablynootherwaytoreachagree
mentonideasandobtainactiononprogramsthanto
getingoodcommunicationwithpeople

Sincemanyofthedifficultieswehavewithpeoplein
ourhealthprogramscanbetracedtopoorcommunica
tionIwanttoexaminesomeofthepracticalwaysin
whichwecanimproveourcommunicationwithpeople
invariousaspectsofmosquitoabatementwork

TodothisIshalltrytopracticewhatIpreachby
keepingmytalkbriefandbyshowingyouvariouspic
turestogetthepointsacrossSomeofthesepicturesI
havecreatedmyselftoportrayideasandconcepts
Othershavebeencreatedbysomeofyouinyourown
mosquitoabatementactivities

Firsttotalkabouthowtocommunicatemoreeffec
tivelywemustknowwhatcommunicationisLetme
beginbygivingasimpledefinitionofcommunication
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Communicationistheinterchangeofideasorpar
ticlesfromonepersontoanotherwiththeintention
ofbringingintobeingatthereceiptpointaduplication
ofthatwhichemanatedfromthesourcepointMany
peopledonotconsidertheimportanceoftheduplica
tionattheotherendThisIbelieveisthemainpur
poseofcommunicationtogetsomethingovertothe
otherpersonsothatheknowsseesunderstandsex
actlywhatisintheoriginatorsmindatthatmoment
Iftheideahasbeenduplicatedinthereceiversmind
thecommunicationhasbeensuccessful

Letusconcentrateontheelementofduplication
fromthispointIfwecanachieveduplicationinthe
mindofourreceiverwewillhavegonealongwayto
accomplisheffectivecommunicationManyofouref
fortsatgettingideasacrossneverfullyreachthispoint
ofduplicationandweneverknowjusthoweffective
wehavebeen

Therearevariouswaystoachieveduplicationof
ideasThewrittenandspokenwordhavejustbeen
discussedButthereisanotherveryeffectivewayto
communicatewhichisoftenneglectedThisiscom
municationbyimagesorpicturesThesearecommonly
calledvisualaidsThemainideahereisthatpictures
areusuallyexactcopiesofthingsLetustakean
exampleofhowtoduplicateanimagewithacamera

SupposethatindividualAwantstoconveytoin
dividualBwhatanairplanelookslikeHewouldgo
outsidetakeapictureoftheplanehaveitdeveloped
andshowittoBBwouldlookatthepictureand
formaduplicateimageinhismindHedoesthisbe
causeheseesapictureAprobablywouldnthave
hadtosayanywordstogettheideaacrosstoBof
whatanairplanelookslikeandAwouldprobably
achievealmostperfectduplicationofthatpicturein
Bsmind

NowthisisabitoversimplifiedofcourseAprob
ablycouldnothavecompletedhiscommunicationby
apicturealoneHemighthavetodescribeafewthings
aboutthisplaneifhewantedBtohaveagreater
understandingofitsuchasitsflightcharacteristics
itscosttheuseforwhichitwasdesignedandso
forthButcanyouimagineAtryingtocreateadupli
cationoftheideabywordsonlyDoyouthinkthe
samedegreeofduplicationcouldhavebeenachieved
AndhowmuchmoretimewouldithavetakenAto
communicatebywordsaloneYouareallfamiliar
withtheChineseproverbOnepictureiswortha
thousandwords theRussianssayHewhohasseen
doesnothavetobetold

TheUniversityofMinnesotaperformedsometests
abouttheeffectivenessoforalcommunicationThey
foundthatontheaverageabout75ofthethingswe
sayescapethelistenersmindThereforewithonly
about25beingretainedandunderstooditseemsa
wasteoftimetoconfineourcommunicationjustto
wordsThismaybeonereasonwhysomepeoplefind
iteasiertorememberpeoplesfacesratherthantheir
names

Muchofmansthinkingisdonethroughimagination
bycreatingvisualimagesinthemindHaveyouever
noticedhowoftenyoucreatevisualimagesinyour
mindwhenyouthinkaboutsuchthingsaswhatyou
intendtodoforthedaywhowillassistyouandhow
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itwillbedoneInmanyareasofthinkingitseems
muchquickerandeasiertothinkintermsofimages
orpicturesSimilarlyinmanyareasofcommunication
wecangetourideasacrosstoothersmorequicklyand
easilyifwedoitbyusingvisualaidsofonesortor
another

Thinkhowmanyofourprofessionalandotherwork
ingpeoplecommunicatethroughpicturesofonekind
oranotherTakeforexampleengineersCanyoucon
ceivehowbuildingsorbridgeswouldeverbebuilt
withouttheuseofplansdrawingsormapsWould
youdreamofhavingacontractorbuildyouahouseif
allhehadtogoonwasyourverbalandwrittende
scriptionofwhatitshouldbelikePhysicianswould
notbeveryeffectiveindiagnosingacaseunlessthey
hadXraysencephalogramsandothervisuallabora
torytestsAndhowwouldthemathematicianstalk
withouttheirsymbolsequationsandgraphsYoucan
undoubtedlythinkofmanyotherinstanceslikethese
wherevisualcommunicationtakesplace

Whenweseeapictureofanobjectweseemtoget
agreaterrealityaboutititmeansmoretousandwe
understanditThisisthesecretofusingvisualaids

Thereareanumberofdifferentwaysinwhichwe
cancommunicatebypictures

1DrawingsanddiagramsThesecanbequickly
andeasilymadetogetacrossanoutlineofatalk
howsomethingworksetcIamusingthis
methodjustnowwithaflipcharttoconveycer
tainideastoyou

2Photographs Thisisanothercategorywith
whichyouareallfamiliar

32X2slidesColoredslidesarefairlyeasyto
takewitha35mmcamera

4FilmsandfilmstripsThereareanumberof
theseavailableinhealthdepartmentsandother
sources

5Flannelgraphs

Thereareafewsimplerulesyoucanfollowtocom
municatemoreeffectivelywithpictures

1Decidewhatyouwishtocommunicateabout
DefinetheideaorconceptWhatisitacontrol
programmosquitosurveillanceyourdistrict
staffbudgetetc

2DeterminetowhomyouwillcommunicateWhat
arethesepeoplelikeWhatdotheythinkfeel
andbelieveAretheyyourownstafforboard
membersprofessionalpeoplefarmershouse
wivesstudents

3WherewillthecommunicationtakeplaceWill
itbeinasmallroomalargeroomanoffice
boardroomauditorium

4Howshouldthecommunicationbeaccom
plishedGetgoodclearuptodatewellcom
posedpicturesHaveequipmentreadyinclud
ingextensioncordssparebulbschalkpensand
paper



VisualaidscanbeusedinavarietyofsituationsIf
youthinkoveryourownactivitiesandprogramsyou
willbeabletofindmanyopportunitiestocommunicate
throughvisualaidsHereisabrieflistofsituations
wherevisualaidscanbeusedeffectively1staff
meetings2boardoftrusteesmeetings3orienta
tionofvisitors4trainingsessions5monthly
operationalreports6annualreports7newspaper
publicity8publicrelationsactivities9commu
nityeducationprograms

ToconcludeIwanttomakeitclearthatthereis
moretocommunicationthanshowingpicturesCom
municationisatwowayprocesswhereasharingof
ideasandfeelingstakesplacebetweentwoormore
peopleItisnotmerelyaprocessofgettingyourpoint
acrosstosomeindividualTheotherpersonhasin
tentionstooandhemaywanttogetacrosstoyou
someofhisownideasandfeelingsInthissharing
processeachpersonmustbewillingtolistentothe
otherandexplorehispointofviewItisonlyinthis
waythatpointsofagreementcanbereachedanda
reallevelofmutualunderstandingcanbeachieved
IhopeIhavebeensuccessfulincommunicatingmy

ideastoyou
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JDWillisModerator

SACRAMENTOVALLEYREPORT

KENNETHWWHITESELL

RegionalRepresentative

TheSacramentoValleyiscomposedof10counties
with14districtscoveringanareaof6197square
miles

Theprimaryproblemsarericefieldspastureslog
pondsandduckclubsTheproblemsinthesouthern
portionoftheValleyarelargelyricepasturesand
duckclubsthenorthernportionhaslessricebutmore
logpondsImightaddthattheColusaDistricthas21
ofitstotalareainriceMostoftheSacramentoValley
problemsstemfromriceandanabundanceoflow
pricedwaterwhichleadstooverirrigationandpoor
drainage

Larvicidalworkonriceandpasturesisprimarily
accomplishedbyaircraftThemaininsecticideisethyl
parathionappliedattherateof1lbonegallonper
acreSofarwehaveexperiencedonlyasmallamount
ofresistancetoethylparathionWhenthishashap
penedmethylparathionhasbeensubstitutedwith
goodresultsThankstotheBureauofVectorControl
StateDepartmentofPublicHealthwenowhavea
resistancelaboratoryintheSutterYubaDistrictsfa
cility

Asidefromthegeneralcontrolprogramssomeof
ourdistrictshavesolvedlocalproblemswiththekind
ofingenuitywhichseemstocharacterizeallmosquito
controlworkersTheLosMolinosDistricthasaprob
lemwithoverheadsprinklingsystemsonunleveled
pasturetomeetthisproblemtheyconnecttheirpower

sprayerhosetothedischargesideofthepumpand
injecttheinsecticideintothesprinklersystemThe
ShastaDistricthasdevelopedoveraperiodofyearsa
strainofGambusiathatisverytolerantofthehighly
acidlogpondwaterTheColusaDistricthasbuilta
veryinexpensivebutefficientweedburneroutofwhat
wasamistblowerIfyouwishfurtherinformationon
anyoftheseitemsIcangiveyouthenamesofthe
individualswhocanfurnishanydesireddetails

OurprimarymosquitoesareAnophelesfreeborni
fromthericesloughsandriverbottomareasCulex
tarsalisfromriceoranyotherwaterAedesnigro
maculisandAmelanimonfrompasturesroadside
ditchesoranytemporaryflooding

Someofthemoretangiblesignsofprogressamong
thedistrictsoftheSacramentoValleyincludeanew
officeandshopfortheShastaDistricttheButteDis
trictisfinalizingplansforanewofficeshopandve
hicleandaircraftstoragefacilitiesandtheColusa
Districtisintheprocessofbuildinganewshop
officeandvehiclestoragebuilding

Imightaddthatwewelcomedanewdistrictin
GlennCountywhichgoesbythenameofMosquito
AbatementDistrictNo1

NORTHERNSANJOAQUINVALLEYREPORT

GORDONFSMITHManager
EastSideMosquitoAbatementDistrict

Theyear1962sawtheendofathreeyearperiod
ofdroughtinthisregionwithenoughwateravailable
foranormalirrigationseasonNeedlesstosaythe
workloadincreasedwiththeavailabilityofwaterand
anormalsprayyearwastherule

Parathionandmalathionweretheinsecticidesof

choicewithBaytexcomingintouseincurbandgutter
sprayingandtoalimitedamountinagricultural
areas

Limitedresistancetoparathiondevelopedinthe
TurlockDistrictandmalathionresistancewasnotedin

theNorthernSanJoaquinDistrict
ThenewPiperPawnee 235hpairplanewas

madeavailableinlatespringTheEastSideDistrict
tookdeliveryononeoftheseaircraftinlateJunethe
TurlockDistrictinAugustandtheMercedCounty
DistrictinSeptemberIntheEastSideDistrictwhere
thisplanewasusedformostoftheseasonitproved
highlysatisfactoryThepilotBobPorterisverysatis
fiedwithitsoperationBasedonacresperhour
sprayedsprayefficiencywasincreased29overthe
150hpCallAirA4

Theuseofmalathiondusttotreatresidualwateror

dairydrainwaterinpipelinesafterthecloseofthe
irrigationseasonproveditsefficiencythroughthe
winterof196162andhasbecomeastandardpractice
withtheTurlockandEastSideDistricts

FormanyyearstheMercedDistricthashaddiffi
cultyincarryingoutanadequateprogramduetoa
lowtaxbaseandunwillingnessoftheCountyBoard
ofSupervisorstoallowataxrateinexcessof15
Thisyearthedistrictformulatedapolicyofcharging
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foranyaircraftsprayworkafterthefirstapplication
ExecutionofthispolicywasunnecessaryastheBoard
ofSupervisorsapprovedabudgetcallingforatax
rateof18

SOUTHERNSANJOAQUINVALLEYREPORT

RICHARDFFROLLI

RegionalRepresentative

TheSouthernSanJoaquinRegioncomprisesthefive
inlandcountiesnorthoftheTehachapiMountains
MaderaFresnoKingsTulareandKernItembodies
themajorcottonbeltofCaliforniaandalsoincludes
extensiveduckclubareasandvastacreagesofirri
gatedpasturesandalfalfaRicegrowingisconfined
mainlytowestFresnoCounty

Thecombinedbudgetsofthedistrictsinthisarea
exceed1700000oraboutonethirdofthetotal
budgetedbyallagenciesinthestate

In1962theareaenjoyedsomerelieffromathree
yeardroughtwithprecipitationrangingfrom7to10
inchesRunoffthroughouttheCentralValleywas100
ofnormalThemostnotableeffectofthiswetyearwas
theincreasedabundanceofblackgnatsandtreehole
mosquitoes

BLACKGNATSLeptoconopstorrensemergeddur
ingAprilandMayinmanyofthedistrictsTherewere
numerousservicerequestsinMaderaFresnoTulare
andKingscountiesTworailroadworkmenrequired
hospitalizationinTulareCountyAlthoughnocon
trolwastriedanumberofareasofinfestationwere
recordedforthefirsttimeMostoftheseareaswere

adjacenttounimprovednativepastureswithheavy
soilsTheDeltaDistrictencounteredbothLeptoco
nopstorrensandLkerteszi

ThereasonfortheabnormalincidenceofLepto
copsisunexplainedbutsomebelievethattheearly
rainscausedthesoilstocracktherebyreleasingthe
maturedadultswiththelackoflaterainsthesoils
werenotresealedthusallowingforthecontinuous
emergingofadults

TheSanJoaquinValleydistrictsaregratefultothe
SanMateoCountyDistrictforthevaluablebiological
informationmadeavailablethroughtheirresearch

MOSQUITOPREVALENCEAreappearanceofAedes
sierrensishighlightedtheearlypartoftheseasonThis
specieshadbeeninconspicuousforabout4or5years
inmostofthedistrictsInfestationswererathersevere
insomeareasnotablythefiggardenareaofFresno
Countyandtheabandonedwalnutorchardsofthe
DeltaDistrictGranularinsecticidesappliedbyair
craftwereusedinthesesituations

Aedesvexanswascontrolledeffectivelywithgranu
larinsecticidesThereissomeindicationthatthis
speciesisadaptingitselftopeachorchardsinsome
areasThesuccessofthisadaptationhingesupon
whethercertainnewfarmingpracticesbecomewide
spreadnamelynoncultivationofgrassesinorchards
andcontinuousirrigationuptoharvesttime
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Thisculturalpracticeisthecurrentrecommenda
tionoffarmadvisorswhoadvocatetheclippingof
grassesasasubstituteforcultivationsinceclippingre
quireslesseffortLateirrigtaiontendstofilloutthe
fruitatharvesttimeAsituationthusdevelopswhereby
ripefruitpickersaircraftandinsecticideareaptto
arrivesimultaneously

Aedesmelanimonwasoflittleconcerntomostdis

trictsexceptFresnoWestsidewhereitpersisted
throughNovemberduetothemildweatherItisone
ofthebyproductsofduckclubs

Aedesnigromaculisalthoughthepredominantpre
occupationofmostdistrictswasoflittleconcernuntil
thefirstweekofSeptemberwhenfullscalecontrol
wastemporarilylostThepopulationthenfluctuated
withelectricalstormsforamonthafterwhichitgradu
allydisappeared

Culexpipiensquinquefasciatusdidnotbecomea
problemuntilverylateintheseasonLarvalspecimens
werenotpickedupuntilMayinsomeareasabout
twomonthslaterthannormalOnthewestsideofthe

valleyitneverbecameaproblembutfurthersouthit
reacheditshighestdensityinseveralyears

Culextarsalisadominantspeciesinthericeareas
thisyearwasnotofmajorconcernelsewhere

Anophelesfreebornwasofcontinuousconcernin
thericeareasofwestFresnoCountyThehibernating
adultsemergedinthewintermonthsandlarvaewere
abundantinthesummer

CONTROLApproximately640000acresweretreated
intheSouthernSanJoaquinregionduringthepast
seasonThetrendistowardwideruseofgranularin
secticidesparticularly2ethylparathionThisisap
pliedinvariouswaysfromdistricttodistrictFor
handbroadcastingthehornseederwasusedexten
sivelyTheAndersonbroadcasterusedbytheMadera
andFresnodistrictswasoneofseveraltypesofpower
unitsusedThismotordrivenhopperworkslikeabar
leybroadcasterattainsaswathwidthof60feetand
ismountedonjeepsequippedwithhiflotationtires
foruseonroughfieldsSandblastinggunswhich
shootthegranulesorpelletsareusedbytheMadera
CoalingaHuronandConsolidateddistrictsThecom
pressorisforwardmountedunderthehoodofthe
vehicle

Granularapplicationsfromaircraftworkedsatis
factorilyinricefieldswithgoodcirculationtofacilitate
dispersalAircraftapplicationswerealsosuccessful
inpasturesintheKernDistrictVolclaywasusedin
bothinstancesGranularapplicationstoriverbottom
areasalongtheKingsRivermetwithlittlesuccess
Parathiondustsweresubstitutedthereafter

AIRCRAFTTherewasageneralincreaseinaerial
applicationofinsecticidesThreePiperPawneeplanes
werepurchasedbyKingsTulareandKerndistricts
bringingthetotalto10districtownedaircraftinthe
region

INSECTICIDESThebasicinsecticidesusedinthe

southernSanJoaquinValleyaretheorganophos
phatesethylparathionmethylparathionandBaytex



Thegranularmaterialsareethylparathion26Vol
claysandcoreorHRgranularsEvidenceofethyl
parathionresistancewasfoundinTulareandKerndis
trictsTherewerespottedmisseswithmethylpara
thioninDeltaandKingsdistrictsaftertwoseasons

NoneofthedistrictsuseDDTanylongerbutmany
meetingsofagriculturalinterestswereattendeddur
ingtheseasonconcerningproblemsofDDTdrift

SOUTHERNCALIFORNIAREPORT

NORMANFHAURET

RegionalRepresentative

ANTELOPEVALLEYControlproblemsintheAnte
lopeValleywereincreasedduringthepastyeardue
toheavyrainsandresultingrunoffAdditionalprob
lemswereencounteredinalfalfaareasInthepast
controlofyellowaphidshadindirectlycontrolledmos
quitoesHoweverwiththedevelopmentofresistant
strainsofalfalfaaphidcontrolisnolongerrequired
consequentlyadditionalmosquitocontrolmeasuresby
thedistrictwerenecessary

Theeffortsofthedistrictasinthepastarepri
marilydirectedtowardsourcereductionwithaspray
programassumingasecondaryposition

Anewbuildingisbeingplannedandwillbecom
pletedthisyearThiswillincreasetheoperational
efficiencyofthedistrict

BALLONACREEKThisdistrictisrapidlybecoming
urbanizedwithresidentsdemandingahighdegree
ofcontrolMidgeproblemsarebecomingmorenu
merousOnecanalusedforswimmingcausedsuch
aproblemlastsummerthatitbecamenecessaryto
treatitwithmalathiongranulesThecityhealthde
partmentcooperatedintheventurebypatrollingthe
canaltokeepswimmersout

ThePlayadelReyswampareahasbeenconverted
intoabeautifulmarina

Thedistrictinstalledtwo2500gallonunderground
storagetanksfordieseloil

BORREGOVALLEYAlonghandleddevicewasde
velopedtointroducemosquitofishintostandpipesAl
thoughnolarvalcountsweremadethelighttraps
showedloweradultcounts

TheBorregoHippelatestrapwasreceivedfavorably
bythecitizenswithinthedistrictandbyentomologists
Whileanattempttopatentthedevicefailedthedis
trictretaineditsrighttomakeandusethedevicefree
frominterference

Thedistrictisattemptingtodevelopadeviceusing
DDVPandovumputrescents rotteneggsEdto
reducegnatpopulationsatpointoforiginPreliminary
experimentationindicatesitmayhavevalueThe
deviceresemblesaMolotovcocktailandconsistsofa
beercanhalffilledwithDDVPandovumputre
scentsintowhichaflannelwickisinsertedThegnats
areattractedtothewickandkilled

COMPTONCREEKThedistrictannexed41square
milesoftheCityofComptonTheentirecityisnowin
thedistrict

AJeepwithabulldozerbladewaspurchasedtobe
usedinclearingthebottomofwaterways

Thedistrictnowhasitsownbuildingwhichserves
asanofficeandheadquarters

GOLETAVALLEYThedistrictannexed15square
miles

AnewmanagerThomasBConereplacedDavid
KBorakerinSeptember1962

Thedistricthaschangeditsgranularinsecticidefrom
malathiontoBaytex

Atransitioninemphasisfromnaturalandagricul
turalsourcestodomesticsourcesisgraduallytaking
place

NORTHWESTAfterthreeyearsoforganizedmos
quitocontrolinthisareatheresultsofthedistricts
programaregratifyingBackyardsourcesarestilla
problemThesome12to13milesofSantaAnaRiver
bottomareaalsoisamajorproblemrequiringintensi
fiedeffort

SOUTHEASTThedistrictannexedthreeadditional
areastheFriendlyHillsareawithapproximately10
squaremilestheDominguezKeystoneareaofabout
20squaremilesannexedundertheprovisionsinvolv
ingnoncontiguousterritory andtheCityofGar
denaTheassessedvaluationoftheseannexationsis
about180000000Theseannexationsrequiredan
increaseof3temporarymenandtheadditionofone
JeepDispatcher

Thedistricthasalmostcompletedachangeover
fromgeardrivenpumpstoaircompressorsdriven
offthevehiclesenginesTherehasalsobeenachange
torighthanddrivenvehiclesThishasenabledthe
districttocarryonitssprayprogramwithoneman
pervehicle

Baytexemulsionsandgranuleswereusedinthe
controlprogramduring1962Completecontrolwas
obtainedfor16to18dayswithanapplicationof01lb
peracre

ThedistrictnegotiatedacontractwiththeLos
AngelesCountyFloodControlDistricttohandlecon
trolofchironomidsinthewaterspreadingbasinsand
floodcontrolchannelsintheWhittierNarrowsarea
Thecontractincludesthecostofmedicalsupervision
involvedintheuseofparathion

ThedistrictnowhasafulltimeentomologistDoug
lasCWhite

ORANGECOUNTYDuringthepastyearthedistrict
confirmedthedesignofnewequipmentandtheselec
tionofgranulelarvicidesThenewvehicleequipment
whichprovedcompletelysatisfactoryincludesaJeep
Dispatcherwithrighthanddriveandautomatictrans
missionSprayequipmentnowincludes1anauto
maticaircompressorwithacombinationsupplytank
forcompressedairandliquidlarvicideand2com
pressedairgranulegun

Thegranularlarvicidesnowusedinclude1Bay
texforstreetguttersand2parathionforfloodchan
nels
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DAVIDEREEDPresident
CaliforniaMosquitoControlAssociation

IwasespeciallythankfulforMrVeblinsexcellent
talkduringthefirstsessionbecausemysocalledpresi
dentialmessageisactuallymorelikeapressrelease
thananaddressalittlebetterthanonepageofnotes
doublespaced

Thereisprobablylittlethatcanbesaidaboutour
Associationthathasnotalreadybeeneloquentlyex
pressedbypastpresidentsandothersWecouldper
hapssaymoreabouttheobjectivesandpurposeofthe
Associationortheresponsibilitiesandprivilegesof
membershipOntheotherhandifwedidntbelieve
intheAssociationwewouldnotbemeetingherethese
pastthreedaystoreviewourprogresstodiscussour
problemsandtolayourplansforthefuture

Astheyearsgobywecannothelpbutbeawareof
thesubtlechangesthataretakingplacewithinour
organizationAswereviewinretrospectthemajor
issueswhichhavebeenbroughtforthduringthepast
yearsandsomeoftheseissueshavebeenquitecon
troversialwecanprofitbycarefullyandobjectively
evaulatingthewisdomofpastactionsanddecisionsin
thelightofchangingtimesSimilarlyinmeetingthe
problemsfacingusnowandinthefuturewemust
askourselvesifourproposalsaresoundenoughto
standthetestoftime

ItismyhopethatduringthecomingyearourAsso
ciationwillbecharacterizedbyfreedomofexpression
andmutualtrustWeshouldwelcometheskepticsas
wellastheidealistsandtheconservativesalongwith
theadventurersUndernocircumstancesshouldwe

ostracizethosewhodisageewithourindividualviews
Wemustbepreparedforhealthydifferencesofopin
ionforitisthesuccessfuldebatetojustifyourcollec
tivepositiononvariousissuesthatwillmakeourAs
sociationmatureFurtherifourprinciplesandour
practicescannotstandupinthefaceofpenetrating
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PRESIDENTIALMESSAGE scrutinyandconstructivecriticismtheyhavenot
earnedtherighttoprevailortobepracticed

DuringtheimmediateyearsaheadtheAssociation
hasatremendouschallengeandinfactaninescapable
responsibilitytoparticipateinacomprehensivepro
gramofvectorcontrolresearchwhichwillprovidethe
frameworkforasoundprogressiveintegratedtech
nologyDuringthepastyearthefoundationwaslaid
foracooperativeandcollaborativeapproachtovector
controlresearchbetweentheUniversityofCalifornia
andtheCaliforniaStateDepartmentofPublicHealth
Generalareasofresponsibilityinvectorresearchwere
definedandagreeduponinprinciplebytheseorgani
zationsItisourresponsibilitythenasworkersin
mosquitoandvectorcontroltomaketheseresearch
agenciesandinstitutionsawareofourspecificprob
lemsandresearchneedsNaturallythepeoplewein
vectorcontrolservewillbethedirectbeneficiariesof
theaccomplishmentsofthisresearch

Itismysincerehopethatduringthecomingyear
substantialprogresswillbemadeinexpandingand
acceleratingthiscoordinatedmosquitoandvectorre
searchprogramandthattheAssociationwillplayan
activeroleinthiscooperativeeffort

Ithasbeenapleasureandaprivilegetoparticipate
intheactivitiesoftheAssociationduringthesepast
severalyearsTheprofessionalexperiencesandper
sonalassociationshavebeeninvaluabletomeItis
thereforewithamixtureofhumilityandgratitudethat
Inowacceptthisopportunitytoserveyouinthis
somewhatawesomepositionofleadershipduringthe
comingyearThankyou

MrWillisThankyouDaveIamsurethatallof
themembersoftheAssociationwillhelpyouinevery
waypossibleandwewishyoueverysuccessduring
thecomingyear
IwouldliketothanktheProgramandLocalAr

rangementsCommitteesandalloftheotherindividuals
whowereresponsibleformakingthismeetingsosuc
cessfulInowdeclarethe31stAnnualConferenceof
theCaliforniaMosquitoControlAssociationadjourned


